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FOREWORD 


Human civilisation started, dwelt and progressed in the forests. The wide 
expanse of land became gradually scarce with demographic pressure and land, 
the basic resource, became a scarce commodity. Forests shrunk to the remote 
inaccessible hills and valleys and so also the tribals. Inspite of the stupendous 
strides of modernity the pernicious podu “Shifting cultivation” is still practised by 
tribals on the hills which gradually bares the land to the detriment of all humanity. 
These hills are the watersheds and are in the catchment areas of the rivers and 
river systems. 


A high rate of population increase has exerted extreme pressure on the land 
surtace and the land stress is always on the increase. Shifting cultivation adds 
to the process of fand degradation which has to be controlled and contained 
since it can not be stopped. 


Orissa has a large tribal population, mostly depending on forests for 
sustainance, and many even now practice the age old method of "Slash & Burn 
Cultivation — Podu Chasa". 


These two workshops on "Sloping Agricultural Land Technology" (SALT) 
have been a timely step to expose foresters and others to some practical 
solutions of efficient food production and sustainable agroforestry systems 
particularly in the hilly tracts and regions. "SALT" adoption helps in farming and 
intensive working in slopes with least soil loss. The participants of the work- 
shops had the advantage of learning a lot from the deliberations of Drs. Watson 
and Palmer, the experts and originators of “SALT” in Philippines and Far East. 


| hope this volume will help and guide all concerned to tackle the problem of 
"Shifting Cultivation” in a proper perspective by treating the land in the right 
manner through "SALT" to optimise both agriculture and forest production. 


M. F. AHMED 
DIRECTOR 
Social Forestry Project 
17th July, 1991 Orissa, Bhubaneswar 
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A WORD OF INTRODUCTION 


In January, 1991, a meeting was held at the Oberoi Hotel in Bhubaneswar, 
in connection with the Annual Consultation in the Orissa Social Forestry Project. 
The meeting was intended to highlight some of the major problems of forest 
degradation and rehabilitation. There was a large number of participants, 
representing the following organizations and authorities : the NWDB, Delhi; 
the Forest Department, Bhubaneswar; the PCCF Office; the Social Forestry 
Directorate; the ISO/Swedforest Consortium monitoring the project, the 
QUAT (Orissa University of Agricultural Technology); The Xavier Institute of 
Management; OREDA (Orissa Renewable Energy Development Authority); 
ORSAC (Orissa Remote Sensing Application Centre); and certain others. 


It was found that there are three major areas that are important to economise 
with available land or to prevent further forest degradation : (1) Multiple Land 
Use (including alternatives to shifting cultivation); Conservation of Energy 
(wood saving or wood replacing fuels and utensils); Land Availability (mapping 
and field verification of available land, including wastelands). It was later 
on decided, through discussion between some of the above-mentioned 
organizations, to arrange a series of three seminars, one for each topic. The first 
one, on Multiple Land Use, was held in Puri on April 15, 1991, and the second 
one, on Conservation of Energy, on June 10. Discussions on Land Availability, 
have been held during Collectors' Meetings in May and June, 1992. 


The Seminar on Multiple Land Use has an earlier history, as follows. A 
workshop for Forest Officials and NGOs on viable alternatives to Shifting 
Cultivation in Orissa, held on 15-16th October, 1990, had drawn an enthusiastic 
response from officials as well as voluntary organizations struggling with the 
problem of shifting cultivation, still widely practised in Districts of Orissa. 


The transactions at this workshop were documented, in the form of a book 
entitled : Helping Forest Dwellers of Orissa to adopt viable alternatives to 
Shifting Cultivation with a foreword by Shri P. K. Mohanty, JAS, Secretary, 
Forests, Government of Orissa. The book was published by !SO/ 
SWEDFOREST with the cooperation of CENDERET, Bhubaneswar, at the end 
of 1990. This book is Volume I of the series "Orissa Writings in Social Forestry". 


The enthusiastic response from Forest Officials and NGOs suggested that 
a felt need had been met. This is not surprising. Besides the resolutions of the 
workshop, the book contained useful documents, official and others, which the 
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users found good to have ready at hand as a reference, and also as a base for 
increased cooperation between the Government and the NGO Sector in the 
State. 


The visit during the first half of April, 1991 of Dr. Harold Watson and 
Mr. J. Palmer of the Asian Rural Life Foundation in the Philippines was a 
god-sent for the efforts to contain shifting cultivation in Orissa. Dr. Watson is the 
originator of SALT which has attracted a great deal of interest in the Philippines, 
but in other Asian countries as well, such as Sri Lanka, Thailand, Indonesia and 
others. 


Dr. Watson and Palmer readily responded to the invitation issued by the 
Coordinator of ISO/SWEDFOREST, Bhubaneswar, Dr. S. N. Patra of the Orissa 
University of Agriculture and Technology, and the Coordinator of CENDERET, 
to address forest and other officials at a one day workshop at Panth Niwas in 
Puri, and a second workshop for NGOs at Xavier Institute of Management, 
Bhubaneswar. 


Their presentation in both cases drew a ready response from the audience. 
They were on the good wavelength, and SALT 1 with its derivatives SALT 2 and 
SALT 3, have obviously practical solutions to offer to the problem of Podu 
Chasa, as shifting cultivation is called in Orissa. Several agencies are keen to 
try out SALT in the local environment, with the hope of initiating ‘impact areas', 
from where the movement would spread to other groups practising podu chasa. 


The present book, Volume 3 in “Orissa Writings in Social Forestry", a follow- 
up to the one published in December, 1990, is dedicated to those workers in the 
field who are determined to make SALT succeed. One of the inputs they'll badly 
need is adequate documentation, and correct technical advice so that the 
danger of advising wrong practices-to the people may be minimised. 


The present volume concentrates on SALT and a few other methods, which 
have been tried out in dry areas of India. It also contains the resolutions which 
were taken at the two workshops. Their publication involves a commitment to 
their implementation of all who took them. 


The book gives a quick description of what happened at the two workshops, 
it relates the interventions made by different participants, and the resolutions 
that emerged from the workshops. The second part contains longer papers 
which explain the technical details of Sloping Agricultural Land Technology, and 
other methods available as alternatives to Shifting Cultivation. The present book 
may be read together with Appendix 6, of the earlier document, which deals with 
Salt (pp. 70-82). 
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We are grateful to Shri M. F. Ahmed, Director of Social Forestry, 
Government of Orissa, for having written the foreword, and giving his approval 
to the publication of the material. Let the volume be another tool for NGOs and 
official agencies to work in mutual understanding in the struggle to save the 
forests and forest dwellers of Orissa. There is very little time left. 


Lars H. Ekstrand, Ph.D. 
Coordinator, ISO/SWEDFOREST 


Bhubaneswar Michael V. d. Bogaert, s/j. 
1st May, 1991 Coordinator, CENDERET 
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THE WORKSHOPS 


I. WORKSHOP AT PURI ON 15TH APRIL, 1991 


The first Workshop, on 15th April, 1991, was held at Panthaniwas in Puri and 
addressed itself to officials, especially of the Forest Department, but also 
officials of the Agricultural, Soil Conservation, Environment Departments. The 
total number of participants was 27, 


The workshop was inaugurated by Mr. M. C. Das, Principal Chief 
Conservator of Forests, Orissa. He expressed happiness at the large number 
of officials who had turned up. Since before Independence, Orissa had been 
struggling with the problem of Shifting Cultivation, but till now a definite solution 
was not in sight. The struggle, therefore, continues and we all have to pull 
together. 


As far as SALT was concerned, he welcomed the idea. The National Forest 
Policy, 1988, in section 4.7 states : "Alternative avenues of income, suitably 
harmonized with the right land use practices, should be devised to discourage 
shifting cultivation. Efforts should be made to contain such cultivation within the 
area already affected, by propagating Improved agricultural practices". 


SALT with its related activities is fully in consonance with the highest policy 
the nation has laid down for its forests, and is therefore to be welcomed. 


Dr. L. H. Ekstrand, Coordinator of ISO/SWEDFOREST, sponsoring 
agency of the Workshop then explained the purpose and expected outcome of 
the workshop. SIDA, which funds the Social Forestry Programme in Orissa, is 
keen to document the experience of different agencies, official and non-official, 
in promoting forestry. The more ideas can be shared, the richer the experience, 
and the deeper their impact. 


In view of this ISO/SWEDFOREST had planned three workshops in the 
course of the current year : the first on Multiple Land Use and SALT, another with 
Conservation of Energy, and the third on Land Availability. 


i} 
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The inputs provided by the visitors of the Philippines, Drs. Harold Watson 
and Mr. J. Paimer would be all the more meaningful as they were to be preceded 
by short presentations by participants on their department's experience with 
multiple land use. 


He hoped that by the end of the day, some concrete resolutions and 
suggestions for a follow-up programme would emerge. 


The proceedings would be documented, and printed in the form of a book, 
similar to the document which had emerged from the earlier workshop on 
Alternatives to Shifting Cultivation, on 15-16th October, 1990. Copies of this 
volume were given to each of the participants. 


A. EXPERIENCE SHARING ON ACTIVITIES AND CHALLENGES IN 
MULTIPLE LAND USE IN ORISSA 


1. Data by Office of the Principal Chief Conservator of Forests 


Dr. Ram A Sharma, IFS 
Dy. Conservator (Evaluation) 


Subsistence oriented agro-forestry systems are being implemented in 
Orissa, as a component of Social Forestry, mainly to satisfy the poor's basic 
consumption needs for staple food, fuelwood and small timber for constructions 
and agricultural implements. 


Apart from production objectives, the emphasis is on providing employment 
to the poor as a rural development objective. Employment is used as a means 
of generating adequate income for the rural poor in order to raise them above 
the poverty level. The beneficiaries, with technical and financial support from the 
Forest Department manage agroforestry enterprises of multiple-use species. 
Much of the work is wage eaming along with income from agricultural crops, in 
the initial three years. This means that a sustainable income can be maintained 
while waiting for the longer gestation enterprise : forestry. 


Orissa Forest Department is also attempting to contro! shifting cultivation by 
adopting multiple land-use technologies. It is estimated that nearly 5298 sq. km. 
of forest areas is under shifting cultivation annually. Rehabilitation of the 
degraded forests and of tribals practising shifting cultivation is an important 
objective of the forest management planning. 
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2. Silvipastoral and Silvihorticultural Trends In Rural Uplift 


Dr. S. N. Patra 
Associate Professor, Forestry, 
Onssa University of Agriculture and Technology 


The concept of ‘Multiple Feedback Systems in Forestry’ (MFBS) has been 
the focus of this scientific exercise. The three major concepts behind the study 
are : 


%* Providing multiple sources of income/utilisation per the consumer/grower. 
* To provide systems for effective growth interaction between multiple crops. 


* Maximum utilisation of land and continuous feedback. 


The experiment has been undertaken as collaborative research with Social 
Forestry at their Central Nursery, Bharatpur, Bhubaneswar, from June 1990. 


Three tree species (Acacia, Leucaena and Eucalyptus) and three grasses 
(H. Napier, Guinea and Dinanath) have been included in the research. Different 
horticultural crops have been adopted in the experiment. 


A non-conventional practice has been implemented in spacing in which 
cluster of grasses within the forest species has been avoided and only one bush 
has been stationed in the middle of the growing square planting system as this 
provides feasible facilities for growing vegetables inside the square planting 
area. Practice of weeding and hoeing within the square planting area has been 
practised to assess the potentiality of vegetable yield along with the fodder. 
Compensatory cropping pattern to deal with moisture stress situations of the 
season has been included in the study. 


The yield of Brinjal has been at par with the control. The tree species have 
shown no effect on the growth of the inter-crop. After Brinjal in the silvi- 
horticultural plot Papaya has been planted, the crop has not yet reached to 
fruiting. 


The silvi-pastoral experiment has been composed with grass and vegetable, 
i.e., Pumpkin. 


The height of the tree species has been two meters on an average for the 
Acacias, 1.80 m. in Leucaena and 1.10 m. in Eucalyptus. The crown spread has 
reached 30 - 45 cmts. in Acacia, 12 - 18 cmts. in Leucaena and 10 - 12 cmts. 
in Eucalyptus. The spread of branches has not given any pressure on the 
intercropped plants. 
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The nine month old experiment indicates that there is immense potentiality 
in forest based multiple source of income generating systems for the rural poor. 
The Agroforestry systems could be made sustainable as per the need of the 
consumer, 


3. Multipfe Land Use in Forest Management 


Ch. G. Mishra, IFS 
Regional Joint Director, Social Forestry Programme, Bhubaneswar 


The concept of Multiple Land Use is a well recognised tenet in forestry. 
Forest management practices are based mainly on the choice and application 
of a silvicultural system to a given forest stand for the benefit of the principal 
timber species. The management objectives also include ecological benefits 
and conservation of wild life among others. Benefits other than timber yield and 
yield of minor forest produce flow only as intangibles of timber management. 
These values exist but are neither measured nor quantified. The changing social 
and natural environment under which forestry is practised today has placed 
various demands on the same base of forested land for various groups. The 
varied demands dictate the need of specific evaluation of the impact of different 
forest practices on the various environmental aspects as well as wild life. 


All the multiple use aspects of forest areas should be integrated with proper 
land use planning and keeping the prescriptions of the management plan within 
the framework of optimum resource use. 


Multiple Use Forestry includes management of minor forest produce to keep 
the forest dwellers profitably engaged. Outdoor recreation forestry, nature 
reserves, preservation of ecosystems, gene reservoirs in each ecosystem for 
conservation of flora and fauna, especially the endangered species, agro- 
forestry, regulated grazing, regulating the rights and concessions given to the 
local population including free grants, scientific study, bioaesthetic planting, 
urban forestry, tribal welfare and special efforts for economic uplift of the tribals. 
All these factors need to be kept into consideration when one speaks of multiple 
land use in forest management. 


4. Rehabilitation of Hili Slopes vis-a-vis Resettlement of Tribals 
D. S. Patnaik, IFS 


Regional Joint Director, Social Forestry Programme, Sambalpur 


Shifting Cultivation has been practised by the aboriginal tribes since early 
times. Now it is observed that non-tribals are inducing tribals to practise shifting 
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cultivation. The non-tribals have grabbed the best available land and made the 
tribes climb the hill sides for shifting cultivation. The non-tribals appropriate the 
major portion of the benefits from the land, including shifting cultivation. 


Due to increase in demand and population density, the pressure on land is 
increasing. As a result the shifting cultivation cycle which was earlier 10 to 20 
years has come down to 2-3 years. The productivity of the land is also declining 
gradually. 


The tribals celebrate a number of ceremonies and rituals for which a lot of 
money is needed, and which can not be satisfied by the output of their land. So, 
they fall into the clutches of money lenders. 


It is not possible to allot to the tribals sufficient land in the plains, suitable for 
agriculture, so they have no alternatives but to settle on the hill slopes. 


Forestry practices mostly lay stress on planting economic species such as 
teak, sissoo, etc. These will ultimately fetch much more price but one has to wait 
for a long time. Tribals can not keep patience for that long, and they lose faith 
in planting such forest species. 


It is also seen that tribals do not cut fruit bearing trees because they yield 
income as well as edible fruits. So, we should find suitable fruit-bearing species 
that will yield fruits quickly, earn income and protect the hill slopes from 
denundation. At the same time it is possible to interspace perennials with some 
agricultural crops. 


5. Multiple Land Use 


S. C. Mishra, IFS 
Dy. Director (M & E), Social Forestry Project, Orissa 


The socio-economic and cultural aspects of all the nearby habitants of an 
area, have to be studied and taken care of at the time of formulating a scheme. 


The cause of deforestation is poverty and illiteracy. These two aspects have 
to be tackled for the sustenance of a project. 


In Social Forestry Project we have seen that 5298 sq. kms. of Orissa is 
covered under Podu cultivation. These podu cultivators who happen to be poor 
landless people, are the grassroot slabs of society. They were covered through 
Forest Farming for Rural Poor (FFRP) and they can be rehabilitated through 
this scheme, FFRP has two components : agro-forestry and density plantations. 
Cultivable wastelands are brought to economic use and each landless poor 
person is allotted 0.5 ha of land. After three years of project inputs the 
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usufructory rights are given for all the produce. We have covered 10,000 ha in 
phase I and 3747 ha in phase II, with survival rate of more than 70%. 


The project is also assisting the persons having some wasteland to grow 
tree crops through institutional financing. This is becoming popular. We have 
launched this project during 1990-91 on pilot basis. 


In Paralakhemundi division shifting cultivation is practised. | have preferred 
an integrated pattern of horticulture, agriculture and forestry operations in 
rehabilitating the podu cultivators. The rotation of crops varies from 2 to 8 years. 
We have to maintain the crops for 3 years. Within our project period the income 
starts flowing. Due to heavy inputs, the outputs are good and the beneficiaries 
are attracted. 


We have distributed 104 million seedlings in Phase | of the Social Forestry 
Project and 538.87 millions seedlings in Phase I! of the SFP project. Private 
persons are utilizing the seedlings for raising their own trees on their terraced 
land, in field boundaries, backyards and marginal lands. The survival rate of 
these plants is around 60% in our State. 


6. Multiple Land Use and the Need for Cash 


M. F. Ahmed, IFS 
Director, Social Forestry, Government of Orissa 


In the Koraput district, agro-forestry was taken up with considerable vigour, 
and the response of the target population, the tribals, was promising. Soon 
enough we found out that what bedevils a forestry project has less to do directly 
with forest, than with the economy of the tribal people in underdeveloped areas. 
They are often indebted to money-lenders. Their first consideration when 
judging a project is 'Cash’ with which to pay back their debts. 


What do we do in such a situation, where the problem is socio-economic, 
and has struck very deep roots in the local system ? 


Unless an element of socio-economic rehabilitation is built into any project 
of multiple land use, we are not likely to get out of the vicious cycle. 
7. The Cost-Benefit of Plantations 


P. C, Prusty, IFS 
Deputy Director, Social Forestry Project Division, Cuttack 


A cost-benefit analysis was made of the species planted by different 
departments, including the agricultural department. The findings were sobering. 
Planting trees led to a net loss ! The cost benefit ratio was negative. 
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Any agency, promoting the planting of certain species should make a cost- 
benefit analysis beforehand, rather than leaming this the hard way, and in the 
process loosing the interest and goodwill of the local population. 


8. Present Land Use In Koraput District 


P. K. Sahoo, OFS(I) 
Deputy Director, Social Forestry Programme Division, Koraput 


Koraput is a tribe-populated district. The tribal communities inhabiting the 
district are Kondha, Soura, Paraja, Gadba, Bonda, Koya and Ganda. 


Cultivation is the principal occupation of the inhabitants of the district, but 
in general the practice of cultivation is primitive and backward. The principal 
crops Cultivated in the district are Paddy, Maize, Ragi, Alasi, Mustard, Suan, etc. 


As regards forests, there is plain sal forest in Jeypore and Nowrangpur sub- 
divisions. In other areas there are mostly miscellaneous forests. There is much 
reduction of forest due to increase in population. People have cleared forest for 
cultivation. They have cut trees for their day-to-day bonafide consumption, 
agricultural implements, for construction of houses and for fuel, etc. Forests 
have also been cleared for different development purpose like the establishment 
of Hydro-Electric Projects, Industries, Railway fines, roads, resettlement of 
displaced persons and rehabilitation of Bengali refugees. 


Due to day to day destruction of forests and scarcity of forest products, the 
people have become conscious and they have felt the need of forests. The 
villagers have started protecting the remnants of the forests left near their 
villages. 


On hills there are forests which need to be protected to stop soil erosion and 
also for environmental protection. But the tribes inhabiting hills and mountains 
are still resorting to shifting cultivation, which is most harmful to forests and 
causes soil erosion. The podu cultivators are mostly growing hill paddy, maize, 
arhar, suan on the hill slopes. There is need for bringing them down to the plains 
for their resettlement with provisions of sufficient land in plains for their 
cultivation. 


in plains the cultivation is similar to coastal areas. But the cultivation is 
primitive. The people grow rainfed crop mostly. Gradually irrigation facilities are 
being provided for raising more than one crop in a year. 


Recently Government of India have sanctioned a new Scheme NWDPRA, 
i.e., National Water Shed Development Programme for Rainfed Areas. Under 
this programme all the 42 blocks of Koraput district have been included. There 
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would be intensive development of agriculture by taking 600 to 1000 hectares 
of mini water shed and involving the Government departments of Soil 
Conservation, Forest, Veterinary, Horticulture and Cooperation. 


The Social Forestry Project plantations under different components are 
raised near the villages looking to the scarcity of forest products and require- 
ment of villagers. These plantations are declared as village forests to provide 
usufructory rights to the villagers as per the provisions of the Village Forest 
Rules, 1989. Under the component Forest Farming for Rural Poor Agro- 
forestry and Density Plantations are taken up for the landless people of the 
villages for their rehabilitation. This year a village has been selected for Agro- 
forestry to dissuade the people from the pernicious habit of podu cultivation. 


There is need for making the people self-sufficient in agricultural as well as 
forest produce. Hence crops to be raised should be decided looking to the 
capability of land. Proper land use would yield more production and stop erosion. 
The environment would also be protected. 


9. Learning from neighbours, the case of Andhra Pradesh 


P. K. Sarangi, OFS(F) 
Dy. Director (T & E), Office of the Director of Social Forestry 


In our search for a solution to the problem of shifting cultivation through 
Multiple Land Use, we may never find the answer, but bits and pieces, which can 
be fitted into a reasonably coherent and workable approach, 


In this connection, our neighbours in Andhra Pradesh have achieved some 
progress in tackling the problem of degraded reserved forests, by issuing tree 
pattas. It is worth looking deeper into the reasons of this practical success and 
to pick up lessons of relevance for Orissa. 


10. Multipie Land Use In Irrigated and Non-Irrigated Areas 


B. N. Hota, IFS (\) 
Dy. Director, Social Forestry Project Division, Bargarh, Sambalpur District 


Our experience has been that in areas irrigated by the Hirakud Dam in the 
Sambalpur area, farmbund plantation is quite acceptable to the farmers, while 
in the non-irrigated areas, the plantation of bamboos in patches of wasteland 
has become popular. 


Before deciding on what species to plant, it is strongly adviced to first consult 
the farmers themselves. They have a very thorough, though not ‘scientific’, 
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knowledge of the soil, and what is to their benefit. If a species meets their needs, 
they will protect it, if not, they will neglect it and it will not survive. 


11. Meeting Tribal Needs, the case of the Lodhas in Barlpada area 


D. Sahu, IFS 
Dy. Director, SFP Division, Puri 


To reinforce what Shri Hota has been saying, there is an illustration of what 
happened with the Lodhas, an allegedly criminal tribe, inhabiting the Mayurbhanj 
district. When | was posted in Baripada, we managed to have frank discussions 
with the Lodhas, They told us that if viable alternative land uses could be 
developed, they would give up stealing. We did develop a package, which met 
their needs, and they did, at least for a time, give up their thieving activities. 


12. The Future lies in Forest Farming for the Rural Poor 


Dr. R. C. Mohapatra, IFS 
Regional Joint Director, SFP, Berhampur 


Tribals live from day to day. Solutions that will work tomorrow, do not appeal 
to them. But with the type of land, we make available to them, what can you 
expect? It's the most degraded land. It requires considerable inputs, labour, 
nurturing and time before it begins to yield returns. 


We can not get away from the necessity of solving the socio-economic 
problems of the tribals. The future appears to lie in Forest Farming for the 
Rural Poor (FFRP) and it is likely to become the most important component for 
the SIDA-supported Social Forestry Project. 


13. Lessons from Kashipur in Koraput District 


B. R. Das, 
Director, Soil Conservation, Government of Orissa 


We have during the last two years taken up a major soil conservation 
programme in Kashipur of Koraput district. We have found that only 15 to 20% 
of the land mostly in valley bottoms is suitable for cultivation, and could be 
cultivated more intensely than is done at present, if proper irrigation was 
developed. 


Shifting cultivation is the big problem in Kashipur. The cycle has been 
shortened from a 7-9 years to a 3 years cycle. The tribals, however, continue to 
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save the fruit trees. What trees does a tribal want ? Species that cover his needs 
of : food, fuel, timber, vegetables and oil. But no mono-planting of commercial 
species. 


A beginning has been made with contour strips for root crops, planted in 
areas, where podu was practised. It's too early to say what will be the outcome. 
Tribals, as Dr. Mohapatra was saying, are not ready for long gestation periods. 


The challenge, or rather one of the challenges lies in building up in the tnbal 
an attachment to the land he is nurturing back to sustainability. 


14. How much Land Is under Podu? 


K. M. Chari 
Soil Conservation Officer (Survey), Cuttack 


In Orissa there is no consensus on exactly how much land is under Podu. 
We must also remember that there are not less than ten agro-ecological zones 
in the State, which demand specific solutions to Podu, if found there. 


Detailed plans are needed. | am happy to see that Sloping Agricultural Land 
Technology (SALT) is one such method. Let it be tried out. Let the people 
produce, and protect the land where they are at present. 


15. Multiple Land Use 


J. N. Sahani 
Dy. Director of Agriculture (Quality Control), Bhubaneswar 


Land means everything to an Agriculturist. Without it no agriculture is 
conceivable, even though Hydroculture is being experimented where water 
forms the base, through which nutrients are provided for sustaining plant 
growth. Therefore, the optimal use of land resources available and their proper 
upkeep is of vital importance for sustained agriculture. 


2. The present day thinking for better harvest is through use of high yielding 
seeds and adequate quantities of inorganic fertilisers. Advanced countries like 
Japan, USA, USSR, as well as India are using substantial quantities of fertilisers 
for better harvests. However, the inert material present in those inorganic 
fertilisers does affect the soil texture. The Scientists, of late, have studied and 
found out that to nullify the very damaging effect of the inorganic fertilisers on 
the landmass, use of adequate quantities of organic bio-fertilisers is necessary. 
Besides meeting the required demand for food stuff and with a view to ensuring 
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a balanced diet for the population, Agriculture, Horticutture, Agro-forestry and 
Fodder Cultivation should be tied up in a manner so that the agriculture 


production is able to maintain the desired level without adversely affecting the 
environment. 


3. To ensure a minimum soil loss in the process, to harvest the rain water for 
beneficial use and for a balanced ecosystem, agriculturists advocate that lands 
with a slope of less than 10% should be put to annual cropping, including 
vegetable cultivation. Here, again with some manipulation, land up to 5% slope 
can be converted to ideal agricultural and, but for land above 5% and below 10% 
slope adequate conservation measures like terracing and contour bunding, 
fortified with effective vegetable bounding, are necessary for sustained annual 
cropping. 

4. To ensure conservation measures with a view to preventing soil loss on land 
above 10% and below 20% where it is difficult but where the soil depth is more 
than 1 metre, land should be put to horticultural plantations. This will ensure 
production of the minimum required fruits for the local population. Land above 
20% slope should be put to Forest Plantations. 


5. The above steps will ensure sustained fjand use and can meet the demand 
of the farmers as regards requirements of cereals, pulses, oilseeds, vegetables 
and fruits, besides fuel and timber for the local population. Village pastures are 
to be developed in problem lands and community lands. Fodder requirements 
of the village should be met from these lands. The land utilisation pattern 
envisaged for the present can meet the requirements of the village as regards 
Agriculture, Horticulture, Forest, and Fodder productions, besides maintaining 
a harmonious environment for the population. 


6. The strategy elucidated above is planned as an alternative to shifting 
cultivation and related environmental challenges. In plains to maintain the 
equilibrium in the ecological system for benefit of the local population, a small 
percentage of the land available should be earmarked for pastures, village forest 
and fruit plantations. In this regard it is relevant to know that it takes 1000-2500 
years for formation of 2.5 cm of top soil and therefore, any lethargy in containing 
the soil loss caused by erosion will be irreparable. 


16. Comments on Multiple Land Use 


Dr. J. M. Patnaik 
Director (Environment), Department of Forest and Environment 
Government of Orissa, Bhubaneswar 


While discussing multiple land use as a substitute for Shifting Cultivation the 
following points may be taken into consideration. 


SSS 
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i. The land-use should be sustainable. It would be sustainable if the use is 
based on ecologica! imperatives. 


ii, The success of the land-use practices should not be measured in economic 
terms only. 


li. While introducing any new alternatives into the tribal areas, where shifting 
cultivation is very rampant, the social needs of the tribal people should be 


given priority. 


iv. Steps may be taken to ensure people's participation in the programme. 


17. ORSAC and Multiple Land Use 


N. K. Das 
Chief Executive, ORSAC, Bhubaneswar 


ORSAC or Orissa Remote Sensing Agency Centre, is involved in land use 
and wasteland mapping in the State. Shifting Cultivation has been found to be 
mainty confined to degraded forests and wastelands. The identification and 
estimation of areas affected by shifting cultivation are being undertaken by this 
Centre. 


An exercise is also being undertaken to study the problem of shifting 
cultivation and its solutions by developing a package of practices at least for 
similar areas, a few micro watersheds in the Bonda hills in Koraput have been 
selected for this case study. 


Land system analysis takes slope aspects and elevation as parameters. 
Studies of lithostructure, water penetration and land suitability are being 
undertaken. The’ classified landtype units are also being subjected to proper 
management planning using a multi-disciplinary team including a land use 
scientist, an ecologist and an agronomist. Simultaneously, sub-economic stud- 
‘ies are being undertaken and extension work is being taken up in the area 
through N. K. Choudhury Institute of Development Studies. The implementation 
plan will be made available to the Project Leader, Bonda Project, to adopt it if 
found congenial. , ; 


Remote sensing. techniques are useful in the identification of shifting 
cultivation affected areas, in planning for management and monitoring of the 
ecoplantation and for land use programmes, Land evaluation preceding assign- 
ment of landtypes to specific management actions is stressed. 


Lastly efforts are to be made to provide land restoration and development 
technologies to tribal swidden cultivators and provide '‘in-situ' stabilization 
opportunities. 
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18. Shifting Cultivation in the North East 


A. Singsit 
General Manager, TRIFED, 
Government of India, New Delhi 


| am happy for this opportunity to attend the workshop on Multiple Land Use, 
and Shifting Cultivation. It's a big problem in the North East, and we have not yet 
found the answer. Shifting Cultivation is deeply rooted in the tribal ethos in the 
North East as it must be in Orissa. Pieces of an answer are being tried out. For 
instance we are encouraging tribals to grow grass. This is quite viable, provided 
proper marketing facilities are established. 


As with the role of money-lenders in the tribal economy, we always come 
back to the interface of tribal groups with the wider national economy, which is 
a market, money and often middle-man economy. 


B. PRESENTATION ON SLOPING AGRICULTURAL LAND TECHNOLOGY 
(SALT) AND DISCUSSION 


The text of the paper presented by Dr. Harold Watson and Dr. Jeff Palmer 
is given in Annexure. We only mention here some of the points they stressed 
during their short but forceful presentation. Then follows a brief report on the 
discussion that followed. 


1. Presentation by Dr. Harold Watson and Jeff Palmer 


* The survival of the world turns around conservation. The matter is of the 
utmost urgency. The world's capacity to produce food is reducing. One third 
of the world's forests have disappeared during the last 50 years, and what 
is happening with the Amazon forests is a catastrophe. The Philippines 
today has only 10% of the forest it had in 1948. it is not surprising that 60% 
of its topsoil is already lost. 


* In India the situation is equally dramatic. Desertification is ‘spreading, not 
sparing Orissa. Soon the population will reach the 1 billion figure, and 35 
years later it will be 2 billion. 


% The time to act is now. One generation more, which is only 20 years, and it 
is too late. 


* It is wrong to approach the problem from the economic point of view. 
Instead of asking how much money can be earned out of this or that activity, 


ee 
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the foremost question must be : how sustainable is it ? Any system that 
maintains the farmer's income, and maintains his topsoil, is a good system. 


* Asia and the whole world are looking up to India for solving this challenge 
of sustainability, for finding alternatives to shifting cultivation. The practice 
of shifting cultivation is found in most South and South East Asian 
countries : The Philippines, Thailand, Vietnam, Indonesia, Malaysia, Sri 
Lanka. 


% SALT may be one way of promoting Forest Farming for the Rural Poor, 
which was several times mentioned during the experience sharing exercise. 
But it will need some adaptation. We need experiments in many areas, 
where people can gain hands - on experience, see how SALT works, and 
then implement it in their own area. 


% SALT is not the only, but one method of soil stabilization and conservation. 
It combines agro-forestry, tree growing, soil conservation, fuel production, 
income generation, stability of the farm family in situ. It is simple, at low 
cost. It uses nature, the planting of hedgerows, which the farmer himself can 
undertake. The ten steps to be followed have been explained elsewhere in 
the present book, and also in the earlier volume on pp. 70-82. 


* In SALT 1, called Sloping Agricultural Land Technology, soil 
conservation is combined mainly with agriculture. In SALT 2, which stands 
for Simple Agro-Livestock Technology it is combined with livestock 
breeding. In SALT 3, which means Sustainable Agro-Forest Land 
Technology, the stress is on agro-forestry. SALT 3 is indicated for areas 
which slope sharply. 


* In SALT we try to knit the farmer and the technology closely together, and 
we concentrate on an area until a considerable number of farmers adopt the 
practice, It then becomes an impact area, which will continue to spread by 
itself. 


2. Questions and Answers, Clarifications 


* The slope allowed for strip cultivation can be up to 20%. Beyond that there 
is grave danger that top soil will erode. In such cases, permanent tree crops 
are the only solution. 


* The thickness of top soil is a problem. In many places it is not more than 
1 inch. Where 3/4th of the soil consists of boulders, the only solution is 
permanent tree crops. 


Digitized by srujanika@gmail.com 


* Water run off : In SALT as much as 90% of the water goes into the soil, only 
10% runs off. Soil erosion is not totally stopped but it is reduced to a very 
tiny proportion, as studies in the Philippines have shown. 


* Is there a problem of Eucalyptus trees and water ? In SALT Eucalyptus is 
not used much, and plants are kept short through trimming. 


%* SALT and the rearing of animals : SALT with small animals, chickens, pigs, 
goats, works well. The people grow the fodder, and the animals are stall-fed. 
In Asia the free roaming of animals has to be stopped, if we are to save the 
environment. One hectare of land can feed one animat unit, if left roaming. 
If animals are kept in pens, the same hectare used for fodder can feed six 
animal units. 


%* Customs die hard, for instance the habit of letting animals roam freely. 
SALT's solution is to encourage as many people in an area as possible to 
start a SALT garden. They themselves will put pressure on others to keep 
their animals inside. This is the meaning behind the concept of impact area. 


% Whose land is it ? You do not need a whole. hill-side before you can begin 
with SALT, you can begin with small patches, here and there, which will lead 
to imitation, and then form a quilt-like pattern. But the idea is that after some 
time the whole area should get consolidated. 


In Philippines, we have a situatio somewhat similar to the one prevailing in 
India. Some land belongs to individuals, some to the village, some to the 
revenue department, some is village forest, and some reserved forest. If 
SALT is practised on reserved forest, the Forest Department is to make the 
necessary arrangements. 


SALT 3 is a way of restoring forest to sustainability, and therefore it should 
not pose a major difficulty with the authorities. If one looks closely, SALT 3 
fits within the National Forest Policy 1988. 


* As a matter of fact SALT 3 may be, with some adaptation to Indian 
conditions, an excellent form of implementing the Forest Farming for the 
Rural Poor (FFRP), which the Forest Department is now actively promoting 
in Orissa. 


% SALT can not succeed unless it is based on a very strong educational 
programme. 


The conclusions and recommendations of the workshop at Puri, are, 
together with those of the second workshop at Bhubaneswar, in Chapter two, 
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Il TWO-DAY WORKSHOP AT XIM, BHUBANESWAR ON 
16-17TH APRIL, 1991 


The second workshop held in the campus of Xavier Institute of 
Management, Bhubaneswar, covered the same ground, but was directed 
towards NGOs. Thirtythree persons participated, representing some 25 
organizations. Their names and addresses are given in the Appendix-ll. 


A. EXPERIENCE SHARING BY NGOS 


As part of the experience sharing exercise, the Coordinator, Dr. M.V.d. 
Bogaert requested the NGOs to report on the progress they had made in finding 
altematives to Shifting Cultivation in Orissa, since the holding of the previous 
workshop on 15-16 October, 1990. A copy of the report of that workshop : 
Helping Forest Dwellers of Orissa to Adopt Viable Alternatives to Shifting 
Cultivation, was given to each participant. 


1. Council of Professional Social Workers (CPSW) 


by 
M. Verghese 


We work in ten villages of Jhingir Guda Gram Panchayat, a forest area 
inhabited by Khond tribes in Daringbadi block of Phulbani district. Our motivation 
to work in this area, not only came from the subsistance level of the Khonds 
economy but also from the large scale destruction of the forest due to their 
Shifting Cultivation practice and the encouragement and support received from 
CENDERET to work on this issue. The programme initiated by CPSW has 
ecological, economic and social components. And we hope this would have a 
demonstration effect on other NGOs and have a multiplier effect in the near by 
areas. The goal of the programme is to educate and demonstrate to the Khonds 
a viable sustainable alternative to Shifting Cultivation by using local resources 
and technologies : Crop Rotation (instead of land rotation), Organic Farming, 
Soil and Moisture Conservation. Our first task was to build a trustful relationship 
with people, which was used to form village committees. CPSW staff also 
started Adult Education classes and used this as a vehicle to build awareness 
and critical thinking about negative returns from Shifting Cultivation. We 
conducted five training camps on improved farming methods. We have also 
worked out a detailed plan of action with the full involvement of the village 
committees in 10 villages. The plan includes among other things : marketing, 
small savings, income generation for women, horticulture and fodder grasses, 
animal rearing, improving the variety of seeds, village nurseries, soil and 
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moisture conservation measures, utilization of Government schemes, 
protection of the existing forest, supporting regeneration of degraded forest 
lands and organic farming. 


The start was slow but as the people are learning about the positive effects 
of the programme, their enthusiasm is growing. The finance for this programme 
was advanced from the General Fund account of CPSW. 


2. Ghumusar Mahila Sangathan (GMS), Phulbani 
by 
Ms Sandhya Naik 


In consonance with the ideology of GMS (an activist group mostly of tribal 
women) tribals have been encouraged to occupy forest land. They have been 
cultivating this land for centuries. They have not been given any ownership 
papers, inspite of this ancient practice and they claim that they should not be 
reduced to the status of landless persons. So, the slogan is : Protect your 
environment and protect your rights. The efforts of GMS in stabilizing Podu land 
must be seen in this context. 


Not much progress has been made after October, 1990, except by way of 
a non-formal land survey, which suggests that land ownership is very uneven. 
GMS has tried Sericulture and has conducted workshops with the people. 


But GMS is keen to cooperate in any effort to introduce SALT in Phuibani 
district. 


No permanent solution will be found, unless the land question is settled once 
and for all. Otherwise all efforts ai finding alternatives, however good, will get 
stuck. The question is: the land on which tribals have been practising Shifting 
Cultivation for centuries and which the Government claims to be Reserved 
Forest, whose land really is it ? Secondly, if tribals take to SALT under the FFRP 
programme, will they be assured of the usufructory rights of the land ? 


3. Tagore Society for Rural Development, Phulbani 
by 
Dr. G. C. Sengupta 


We have been working in Phulbani district on slopy land, and have engaged 
in contour bunding. The soil is extremely poor. We run 100 non-formal education 
centres. We have adopted intercropping models to save the land for agriculture 
and have combined it with animal husbandry. Therefore, basically, we follow the 
same approach as SALT, but not in such a systematic manner. We are 
interested in knowing more about SALT and seeing its results with our own eyes. 


: 
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4. Vikas Niketan, Keonjhar District 


by 
Hemanta Kumar Girl 


We have not yet engaged in any systematic programme for finding 
alternatives to Shifting Cultivation. But we are keen to learn and to work together 
with other NGOs in Keonjhar district who have more experience. 


5. Village Reconstruction Organisation (VRO) 
Cuttack & KeonjJhar District 
by 
N. R. Daspatnalk 


VRO pioneered in the Village Forester Training Centre, now taken up by 
VARRAT. Three batches of village foresters have been trained. At this moment 
VRO cooperates with Dr. S. N. Patra of OUAT in promoting the Forestry For 
Youth Programme. 


By way of altematives to Shifting Cultivation, VRO is in contact with 
Dr. Mishra of the Chakrlya Vikas Pranall in Daltonganj, Palamu district, Bihar 
and will send batches of Juangs and Bhuyans from Keonjhar to see how 
Chakriya Vikas Pranali works. 


6. VARRAT, KeonjJhar district 


by 
N. K. Mishra 


VARRAT is at present concentrating on Income Generation Programme for 
women, non-formal education and promotion of community plantation and 
village nurseries. 


it conducted a VFTC, funded by SIDA. 


7. PRADAN, -Purulia District 


by 
Dinabandhu Karmakar 


In Purulia we do not have the problem of Shifting Cultivation but rather of 
Wasteland Development. and Dry Land farming. PRADAN has tried out a 
method, about which more details are found in a paper, further in this report. 
PRADAN has been approached by the Damodar Valley Corporation (DVC) to 
help them adopt proper Dry Land farming techniques. PRADAN has come to 
learn from the present workshop. 
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8. SEVA MANDIR, Rajasthan 
by 
Arun Goyal 


Since 1966 SEVA MANDIR, a premier rural development institute in 
Rajasthan, has adopted an integral approach to the development of the dry 
areas around Udaipur. 


Social Forestry especially with women's involvement, has been strongly 
promoted with good results. 


9. CROSS, Phulbani District 
by 
Michael Nayak 


We are new and have not developed any alternatives to Shifting Cultivation 
as yet, but we are keen to learn and to cooperate. We have rnade some progress 
in promoting strong village committees in the villages where we work. 


10. World Vision of India, Ganjam District 
by 
A. K. Swalsing 


We happen to work among the Saoras and Kuis. These are the two major 
tribal communities who have traditionally engaged in Shifting Cultivation. We 
are trying to provide these people with alternatives. 


The Saoras Community -Development Project, located at Khajuripada, 
Ganjam serves a cluster of 22 target villages. These villages fortunately have 
a lot of tamarind trees. These trees are owned by the community as a whole. 
Prior to the initiation of the project the trees were sold every year to the Mahajans 
at very low rate. The money thus obtained was being used for Shifting 
Cultivation and meeting their emergency expenditures. The Mahajans sold the 
tamarind at a high price. 


The project has budgeted Rs. 15,000 for tamarind loan. This toan is given 
to the people to meet their accidental and emergency expenses, This has 
enabied the Saoras to harvest the tamarind themselves and sei it in the market. 
The money they get now is almost ten times more compared to the amount that 
was given to them by the Mahajans. 


Now they are more interested in the tamarind business, which has proved 
to be a good alternative to Shifting Cultivation. 
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in the area of Daringbadi and Nuagam blocks we have two projects located 
at Takarmala and Kudupara respectively. The Takarmala project is called 
‘LOPKA' meaning community care in Kui language and 'NIPKA' meaning, 
community uplift. In the target villages we have motivated the people for 
developing kitchen gardens in the backyard of their houses. Seeds of cucumber, 
chilly and vegetables have been distributed and seedlings have come up. 
Hopefully, this would bring them a better income. The people have also been 
motivated to grow ginger and turmeric. The amount needed to purchase seeds 
is given by the project. This seems to be a profitable business for the people and 
a good alternative to Shifting Cultivation. 


At Rannia we are planning to develop community forestry, with a small area 
marked for orchard, very shortly. 


In-addition to these action programmes, we also conduct at least once a year 
a training programme on social forestry for our project staff. The training covers 
the importance of Social Forestry and also highlights the drawbacks of Shifting 
Cultivation and the alternatives available. 


Now that we have an idea of SALT we will try to introduce this in our project 
area. 


11. TRIFED and Tribal Shifting Cultivators 
by 
M. Bhav Singh, TRIFED, Bhubaneswar 


TRIFED stands for Tribal Cooperative Marketing Development Federa- 
tion of India. It functions under the Ministry of Welfare, Government of India. 


The address of TRIFED is: 


Savitri Sadan Il, 

15 Preet Vihar Community Centre 

Vikas Marg, DELHI - 110 092 

Tel : 2211 065 and 2211 066 

Telex : 31-61118 TRFD IN Grams : TRIBAL FED 


The organisation is keen to assure the marketing of forest products, 
collected by tribals, at a fair price. For the time being it uses the State 
machineries, till a time when it has its own well developed infrastructure. 


TRIFED has cooperated with Gram Vikas, Berhampur in marketing of niger 
seed, It is keen to work together with NGOs who have grassroot personnel, and 
local infrastructures for marketing of tribal products. So, do not hesitate to 
contact us, though we accept that we are only at the beginning stage, and can 
not yet fully satisfy the needs of the tribal producers (See Annexure Vil). 
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12. Training Needs, Scope for Cooperation between NGOs 
and the Forest Department 
by 
P. K. Sarangl, IFS 
Dy. Director (T & E), 
Office of the Social Forestry Programme, Bhubaneswar 


There is considerable scope and great need for NGOs to work together with 
the Forest Department, especially in breaking the ice and getting across to 
people of the forest areas, who need training. 


We in the Forest Department are particularly interested in promoting : 
(a) Village Forestry Plots, for raising seedlings, (b) Farm Forestry for the Rural 
Poor, in clusters of villages. 


Please do not hesitate to contact the local DFO, or other forest officers and 
if need be, contact us in Bhubaneswar. We are keen to see what NGOs are doing 
in the field. 


13. JAGARANA, Koraput District 
by 
Suresh Chandra Behera 


We have conscientized groups of villagers, promoted agricultural 
development, taken up marketing of village products and planting of fruit 
bearing trees. We have submitted a project proposal for rehabilitating Shifting 
Cultivators, to SIDA. 


14. NIPIDT, Phutban! District 
by 
Krupasindhu Taral 


| have been staying with the Shifting Cultivators in Phulbani for quite 
some time. Our place was visited by CENDERET during the study on viable 
altematives to Shifting Cultivation. NIPIDT has been in the Podu-Containment 
programme since 1982. 


Land proves to be the big problem. Through the process of money-lending 
the people are still losing land. We have developed village committees. We 
encourage people to stall feed their cattle. We also pay attention to the problem 
of water and are promoting small water harvesting structures. 


ee 
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15. Ashok Mohanty (UNDP) 


| was till recently a UN volunteer in the Philippines. | studied Agriculture and 
Sociology. | also studied SALT and have become familiar with it. | hope that 
soon, this experience can benefit the Shifting Cultivators of Orissa, by my 
working in one or other NGO that is taking up a SALT experiment. 


16. GRAM VIKAS, Ganjam District 


by 
Ajay Kumar Satapathy 


Gram Vikas has accumulated a great deal of experience in re-afforestation 
in the Kerandimal Hills and other places where it has projects. The biogas 
programme which provides viable alternative to fuel wood, has grown into a 
large programme, covering practically the whole of Orissa. 


Gram Vikas is also giving increasing attention to watershed development 
and in this connection is attracted by the idea of SALT. 


In the income generation and marketing field, Gram Vikas has recently 
helped the tribals of Thuamul Rampur Block to market 240 metric tonnes of niger 
seed. 


17. Kul Samaj Seva Samitl, Phulbani District 
by 
Prof. T. Konhar 


| have just retired from a teaching post in OUAT and am keen to work in 
my native place, Phulbani district, making best use of the knowledge and 
experience | have, especially if the NGOs in Phulbani district can work together 
through a District Action Group. 


I believe very much in education. As peopie become educated, they will by 
themselves give up Podu Chasa. 


18. SODA, Mayurbhanj District 


by 
Ajit Kumar Jena 


| have only recently joined SODA. There is not much Shifting Cultivation in 
Mayurbhanj, but the technique of SALT is relevant for dry land farming and 
watershed management in Mayurbhanj district. 
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19. UPAYA, Sundergarh District 


by 
Fr. Ignatius SVD 


In Sundergarh district also Podu Chasa is not a major problem, but the 
challenges of developing dry land agriculture, watershed management and mini- 
irrigation projects are very much present. 


UPAYA has gained a great deal of experience in working with tribal societies 
and tribal cooperatives. They have proved to be viable. 


We would be willing to work together not only with NGOs of Sundergarh, but 
also of neighbouring Keonjhar and Mayurbhanj districts in this field of dry land 
farming and SALT. 


20. AFPRO, New Delhi 


by 
D. P. Singh 


AFPRO, Action for Food Production is a national NGO with headquarters 
in Delhi and eight field units spread out all over India. The two units closest to 
Orissa are the Ranchl Field Unit and Hyderabad Field Unit. 


AFPRO is not a funding agency, but a technical agency, engaged in water 
technology, information sharing, training and programme planning. It works in 
cooperation with the Government in many parts of the country. 


AFPRO is keen to be associated with finding alternatives to Shifting 
Cultivation in Orissa, and looks forward to cooperate with NGOs and with 
agencies such as CENDERET, OUAT, SIDA, NAWDA. 


21. PRADAN, Keonjhar District 


PRADAN, a national level organization that places teams of young 
professionals in rural areas, has recently taken up work in Orissa, more 
particularly in the Keonjhar district. 


It has keen to work together with other NGOs in the district, especially in 
launching a few experimental programmes in SALT. 


{a} 
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B. PRESENTATION ON SALT BY DR. H. WATSON AND DR. J. PALMER 
AND DISCUSSION 


Documents explaining the details of the SALT methods are given in 
Annexure III. Only the salient points of the presentation and of the questions and 
answers session that followed, have been noted here. 


1. Presentation 


* Friends, you in Orissa and we in the Philippines are wrestling with the 
Number One Problem of Asia, erosion of the top soil due to deforestation. 
The natural rainforest is one of the earth's most vaiuable resources, that 
sustain people. They are the homes of animals, plants, orchids, medicines. 
Species are disappearing fast. The question is without forests will we be 
able to exist at all? Eleven billion hectares of forest are disappearing every 
year. The loss is being accelerated because of the rush for dwindling 
resources and increase in population. The soil holding capacity of the hills 
disappears, rainfall causes floods in the plains. Till recently Philippines and 
Nigeria were exporting timber, today they have to import it. Plants once 
extinct can never be brought back. 


* Philippines had 50% forest cover at the end of World War II, today it has only 
10% left and by the year 2000 it will have lost its tropical forest entirely. India 
is no better. Every year 5.5 billion tonnes of top soil are lost in Inida. When 
the soil is lost you can not bring it back. Desertification is creeping over you. 
Once the desert is here one cannot make it a tropical forest again. The ability 
to grow food is reduced and food production becomes more and more 
expensive. 


* | may sound alarming, but we are faced with an enemy we can not see. It is 
creeping over us. Unless we stop it now we will become extremely poor. The 
answer to this catastrophe is agro-forestry, combining the forest with the 
growing of other crops. 


SALT was started in Philippines in 1978. The first plot under SALT is still 
producing. It can be done on slopes as steep as 15 to 20%. 


* SALT is not the only technology of agro-forestry. It is simple, something that 
can be done by ordinary farmers, once they have seen it with their own eyes, 
and have learned to do it with their hands. In Philippines 75% of our work is 
done with NGOs, only 25% with Government. 
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* The strong point of NGOs is that they are close to the people. As somebody 
said : 


Go to the People 

Live with the People 

Learn from the People 

Then you can teach the People. 


* SALT succeeds when projects have three vital factors : (i) Education, 
(ii) Organization, (iii) Discipline, a question of doing it ! NGOs must stay with 
a project till it is complete. 


* Women play a vital role in SALT. They can be trained in food production, 
processing and conservation. 


2. Discussion 


%* When considering a project, do not only consider its economics, but also, 
more importantly, its sustainability. Every project should have a soil erosion 
control system built into it. !f a project saves the soil and is good economics, 
you can safely say that it is a good project. 


%*% The objective of SALT is sustainability. It involves three things : 


e@ Control top soil from erosion 
e@ Ameliorate the land with the available biomass 


@ Provide sufficient food and assure a regular and decent income for the 
upland family. 


* The benefits of SALT can be summed up in twelve points : 


It protects the soil. 

it restores soil fertility. 

It is an efficient food production system. 

It is applicable to at least 50% of hillside farmers. 

it can be duplicated readily. 

It encourages sustainable agro-systems. it fights Shifting Cultivation. 
It focusses on small farmers. 

It is workable in a relatively short time. 

9. It is economically feasible. 

10. It is ecologically sound. 

11. It is socially. acceptable. 

12. Even if left unattended, a SALT plot reverts back to forest. 
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What about land titles to land brought under SALT by people ? 


In Philippines it does not really pose a major problem. When farmers bring 
forest land, even reserved forest under SALT, the Government leaves them 
alone. 


It does not appear to be the role of NGOs to negotiate this matter with the 
Government, the farmers themselves do it. 


What are the main difficulties encountered In SALT ? 


A farmer has to learn SALT and learn it till he is thoroughly acquainted with 
it, and confident of being able to do it on his own. This goes against the old 
system, vg. podu chasa, which he knows. A great learning effort is therefore 
required, 


The second difficulty is that to plant the hedgerows, nearly 20% of land is 
taken out of production, giving the impression that the land will produce: less. As 
a matter of fact, once the land has been stabilized through SALT it. produces as 
much or more and in a sustainable manner. But for a farmer such an act of faith 
or hope in the future is not easy. 
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RESOLUTIONS AND RECOMMENDATIONS 
OF THE TWO WORKSHOPS 


The following resolutions and recommendations for follow up emerged from 
the discussions. 


1. PUR! WORKSHOP, 15TH APRIL : 
GOVERNMENT OFFICIALS 


1. SALT clearly offers an alternative to Shitting Cultivation. It should be tried 
out in different centres in Orissa, adapted to local circumstances and then 
spread amongst the people, with the help of NGOs and other agencies. It will 
therefore be necessary to start pilot projects in SALT. 


2. Training in SALT methods is one of the activities which the proposed Social 
Forestry Training Institute could undertake. It needs to be planned out in 
detail. 


3. As a first step, a number of Deputy Directors of the Social Forestry Project 
could be sent to Philippines for first hand exposure and training in SALT, 
besides other methods of containing Shitting Cultivation and soil erosion. 


4. The training of extension workers of the Forest Department-can be 
undertaken by the Deputy Directors, after their exposure to SALT in Philippines. 


5. The four Regional Centres which OUAT manages in different parts of the 
State, could serve as stations for experiments and training in SALT methods. 
Land for this purpose may be made available by the Forest Department. 
Besides technical inputs from OUAT, the training wing of the Social Forestry 
Project, should play a prominent role in the training. 


6. The help from NGOs will be sought especially to undertake the socio- 
economic and motivational escorting of the shifting cultivators, who are willing 
to adopt SALT as an alternative. 
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7. To promote mutual understanding, persons from the Forest Department, 
other Government Departments involved in soil conservation and NGOs could 
be trained together in the application of SALT methods. 


8. As far as the Government is concerned, the coordination of efforts to 
promote SALT in the State will lie with the Social Forestry Project of the Forest 
Department. 


ll, BHUBANESWAR WORKSHOP, 16-17TH APRIL : 
REPRESENTATIVES OF NGOs 


A. RECOMMENDATIONS OF THE ASSEMBLY 


1. OUAT has four demonstration centres in Orissa, which can be used as 
experimental-cum-training stations : 


Place District 
Bhawanipatna Kalahandi 
Similiguda Koraput 
G. Udayagiri Phulbani 
Keonjhar Keonjhar 


2. The following NGOs present at the workshop and working in different parts 
of Orissa, made the commitment to escort communities of Shifting Cultivators 
(25 households to begin with) in the adoption of SALT and other alternatives to 


Podu Chasa. 


Name of the NGOs District 
GRAM VIKAS Ganjam 
KMDS Ganjam 
SODA Mayurbhanj 
VRO Keonjhar 
VARRAT Keonjhar 
VIKAS NIKETAN Keonjhar 
NIPIDT Phulbani 
GMS Phutbani 
TSRD Phulbani 
UPAYA Sundergarh 
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3. Field workers of the above organizations should be given an opportunity to 
get a thorough exposure to the SALT methodology. On completing the 
training they should be able to advise the people with confidence and to solve 
the latter's difficulties in implementing SALT. 


To this effect, they should be given training in OUAT Training Centres, 
mentioned above, once the latter are in a position to provide such training or in 
the training centres, opened by the Forest Department. 


As time will be required before this can happen, some of the 
representatives of NGOs committed to implement SALT, should be given an 
opportunity to go for first hand exposure to Philippines, as is suggested for 
Forest officials. 


Without waiting for these events to materialize, some of the better 
established NGOs, who already have experience in working with Shifting 
Cultivators, should proceed immediately with the adoption of SALT in some 
experimental plots. They can seek the assistance of Dr. S. N. Patra, Mr. Ashok 
Mohanty and others. As explained further, Dr. Harold Watson promised to 
come to Orissa, twice or thrice a year, and visit such NGOs to check on the 
progress of the plots and to give advice. Dr. Watson promised to do this for three 
consecutive years. 


4. However much agencies such as ARLC, AFPRO, CENDERET, SIDA and 
the Forest Department try to help, NGOs have to develop their own technical 
staff and expertise. 


5. Experiments in SALT and other alternatives to Podu must first be under- 
taken in all the experimentation-cum-demonstration plots that are being planned 
in Orissa as under item No. 1. The sharing of information on the outcome of 
these experiments amongst the centres and the NGOs, Forest Department and 
QUAT is vital. 


6. Initially Demonstration plots have to be protected against roaming cattle. 
The spread of SALT has to be attempted in one area of concentration, so that 
an impact area can be developed. Once a sufficient number of farmers have 
adopted SALT they themselves will convince others to control their animals. 


7. In order to provide necessary inputs to the NGOs engaged in SALT in the 
form of technical and managerial advice, information, training, consultancy, a 
local core group should be set up, consisting of representatives of : 

OUAT 

CENDERET 

AFPRO 


SIDA 
One or two NGOs 
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This core group will not be a donor agency however, but a facilitator, trainer 
and clearing house of information. 


8. The Asian Rural Life Centre, Philippines, made the following 
‘commitments: 


To provide seeds for testing locally. 
To help NGOs in the setting up of test plots. 


To provide training to Government officials and NGOs, in Philippines 
as well as locally. 


Dr. Watson and his colleagues would visit Orissa, two or three times a 
year to inspect and give advice to NGOs with test plots. This would be 
done during the next three years. 


9. AFPRO made the following commitments -: 


a. 


It is possible that AFPRO may open an office in Bhubaneswar, but the 
decision has not yet been finalized. 


it will print in its news letter, circulated all over the country, news about 
SALT and other alternatives to Shifting Cultivation, sent by NGOs from 
Orissa, preferably through the Core group mentioned in item no. 7. 


It will provide technical assistance and training in the planning of 
Micro Watershed Development programmes. There should at least 
be two demonstrations in each of the districts taken up for SALT 
promotion. The training will include Livestock Management, Beekeep- 
ing, Pisciculture, Aquaculture. 


Together with CENDERET, AFPRO will offer training programmes on 
Watershed Management and mini-projects. These programmes will 
take place at Xavier ‘Institute of Management, Bhubaneswar. 


AFPRO, however, is not a donor agency and it has limited resources. 
The agency therefore is willing to assist 5 NGOs in Orissa, which 
show determination in taking up alternatives to Podu, Watershed 
Management, or SALT. 


AFPRO has no experience (as yet) in SALT, but rather in topics related 
to SALT like Watershed Management and Dry Land Farming. 


10. CENDERET and ISO/SWEDFOREST are requested to, aS soon as 
possible, publish a document with material on SALT, as a companion volume 
to Helping Forest Dwellers of Orissa to Adopt Viable Alternatives to 
Shifting Cultivation, and to widely distribute it amongst officials and NGOs in 


Orissa. 
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B. RECOMMENDATIONS OF WORKGROUPS 
i. Phulbani Group 


1. The land issue is uppermost in the minds of the NGOs. Will forest land on 
which tribals apply SALT and thus restore it to sustainability, be registered in 
their name? Will there be a patta of some kind? Will they be assured of the 
usufruct? 


2. The people are increasingly interested in modern agricultural methods, 
provided these are adapted to the environment and they can get familiar with 
them. 


3. As part of a programme of alternatives to Podu, including SALT, vocational 
training for non-farm income, is essential. 


4. Much could be achieved if each school took up an environmental 
programme, and promoted awareness about the need for conservation of 
resources. 


5. People must also be helped to take better care of their cattle, to control 
free grazing, and to go in for stall-teeding, innovations which go against deeply 
ingrained practices. 


6. An awareness programme for protection of the environment must be 
conducted in such a way as not to blame the tribal people, or to look down on 
their culture, sentiments, and self-image. 


7. SALT will have to be adapted according to local needs. An experimentation- 
cum-demonstration. centre. should! become functional in the Phulbani district. 


8. Modifications, are: needed in the Social Forestry Plantation Programme, and 
exotic plants should: not be introduced indiscriminately. 


9. income generation, such as sericutture, processing of turmeric, flower 
nurseries and vegetables, are needed for women, so that the latter need no 
longer go into forest to earn a living by selling firewood. 


10. Species of trees should be planted out of which leaf plates or other articles 
can be manufactured, or from where substances can be extracted and sold. 


11. A SALT programme will need a food security programme to support it, so 
that people can make the transition under reasonable risk. 


12. The Central Food Research Institute could demonstrate the cultivation of 
tapioca, and the various uses to which it can be put. 
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ii. Keonjhar - Mayurbhanj - Sundergarh Group 


1. SALT and other alternatives to Podu primarily deal with the livelihood of 
people, only secondarily with technology. The cart must not be put before the 
horse. 


2. CENDERET must organize workshops of this type at District level, with 
the financial support from SIDA. 


3. By way of familiarizing people with soil conservation measures, they 
should have an occasion to familiarize themselves with the Purulia experience 
of PRADAN. 


4. SALT could be demonstrated on Village Common Lands. 


5. Funds have to be found for these exercises. PRADAN will help in finding 
resources. 


6. Resource persons should primarily be in the field, not in cities. 


7. | CENDERET is requested to document these efforts to find alternatives 
to Shifting Cultivation and to introduce soil-conservation methods, watershed 
management, water harvesting structures, etc. 


8. To wean away people from Podu, the intensity of labour utilization in 
agriculture should be increased and not reduced by mechanisation. 


9. An integrated approach to land and water management is needed. 


10. Insects have to be combatted with the help of ayurvedic medicines and 
other organic factors. 


11. The NGOs welcome VRO's willingness to try out Chakriya Vikas 
Pranaii in its Bayakumutia-Gonasika centres and PRADAN's willingness to help 
VRO in this. 


12. Sabai grass nurseries should be established and sabai should be spread 
in the area covered by the three districts. 


13. The NGOs of the three districts will work in common understanding by 


.means of a District Action Group (DAG). CENDERET's help is requested to 
activise such a DAG. 
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iii. Ganjam - Koraput Group 


1. NGOs will undertake a combined action plan (through a District level 
Action Group). CENDERET and SIDA are requested to help. 


2. NGOs must mobilize the Government departments for whatever inputs 
they can provide. 


3. A strong awareness programme regarding Podu and its alternatives has 
to be carried out on a sustained basis in the two districts. 


4. NGOs look forward to start an experimentation-cum-demonstration 
centre for SALT and other alternatives to Podu. CENDERET and AFPRO are 
requested to extend all help. 


5. Exposure trips for tribal groups are necessary, so that they can see for 
themselves what can be done, as an alternative to Podu. 


6. | We must make people aware about their land rights and not cease unless 
a satisfactory arrangement emerges. The people must be assured of the 
ownership of the land, which they will nurture back to sustainability. 


7. NGOs look forward to greater cooperation with local forest officials. 
They will acquaint the latter with the resolutions of the present workshop and 
work with them to implement these recommendations. 


8.  IGPs as alternatives to Podu must be attempted as an integral strategy 
to break the vicious circle of Podu and tribal's indebtedness to traders. 


9. Marketing of tribal products is another integral element of such a 
programme. Gram Vikas has achieved a break-through. Other NGOs are 
welcome to see and learn. 


10. The idea of sharing experiences through a news letter is welcome. News 
will be sent to AFPRO through the Podu Core Group. 
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ANNEXURES 


PAPERS PRESENTED AT THE WORKSHOPS 


THE SLOPING AGRICULTURAL LAND TECHNOLOGY (SALT) 
-- EXPERIENCE 


Asian Rural Life Development Foundation (ARLDF) 


INTRODUCTION 


"The number one threat to the progress of developing countries in the world 
today is soil erosion." 


The above statement may seem a bit harsh but it is a firm belief held by the 
staff and workers of the Mindanao Baptist Rural Life Center (MBRLC). It is for 
this very belief that in the mid 1970's Sloping Agriculture Land Technology, or 
simply SALT, was developed there. 


SALT is a simple, applicable, low-cost, and timely method of farming hilly 
lands. It is a technology developed for farmers with few tools, little capital, 
and little training in agriculture. It can be described as a "humanized" technology 
in that the farmers’ culture, resources, and abilities were considered in its 
development. 


SALT is a package technology of soil conservation and food production that 
integrates several soil conservation measures in just one setting (Fig. 1). 
Basically, SALT is a method of growing field and permanent crops in bands 
4-6 meters wide between contoured rows of nitrogen-fixing tree species (NFTS). 
The NFTS are thickly planted in double rows to form hedgerows. When a hedge 
is 1.5 to 2.0 meters tall, it is cut back to a height of 40 centimeters and the 
cuttings are placed in the strips between the hedgerows, also called alleys, to 
serve as organic fertilizer. 


Rows of permanent crops such as coffee, cacao, citrus, and banana are 
dispersed throughout the farm plot. The strips not occupied by permanent crops 
are planted alternatively to cereals (corn, upland rice, sorghum, etc.) or other 
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Figure 1: A Typical Sloping Agricultural Land technology (SALT) Project as 
Developed at the Mindanao Baptist Rural Life Center (MBRLC) 
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crops (sweet potato, melon pineapple, castor bean, etc.) and legumes (mung 
bean, soybean, peanut). This cyclical cropping provides the farmer several 
harvests throughout the year. The average income to one family from a hectare 
of SALT farm, following instructions carefully, is approximately P1,000 per 
month (US$1 = P20.50). 


On a SALT farm, a farmer can grow varieties of crops familiar to him. SALT 
can be adapted to incorporate new or traditional farming techniques. If farmers 
leave land fallow, the NFTS will continue to grow and may later be harvested for 
firewood or charcoal. 


HISTORY OF SALT 


Like other farming systems developed at MBRLC, SALT grew out of 
problems that farmers expressed to the MBRLC staff in formal meetings as well 
as during on-the-farm visitations. Low and declining farm yields were the 
foremost problems mentioned. Corn production on hillside farms had dropped 
in 10-12 years from 3.5 to 0.5 tons per hectare per cropping. Yields of other 
crops such as banana, coffee, coconut, and fruit trees had also dropped 100- 
200% over the same period. They also expressed the need for better income 
distribution throughout the year. There were times during the year when a family 
had no money or food since they depended on a mono-cropping system. 
Another problem was a lack of ready cash for fertilizers, insecticides, and seeds 
of improved varieties of corn and other crops. 


Recognizing these problems, the MBRLC started to conceptualize in 
1971 a system now known internationally as SALT. After testing different inter- 
cropping schemes and studying Leucaena-based farming systems, both in 
Hawaii and at the Center, the SALT prototype was finalized in 1978. During the 
development stage, however, some guidelines were considered essential. 
MBRLC experts felt that the system should: 


adequately control soil erosion 

help restore soil structure and fertility 

be efficient in food crop production 

be appplicable to at least 50% of the hillside farms 

be easily duplicated by upland farmers using local resources and 

preferably without making loans 

6. be culturally acceptable 

7. have the small family as the focus and food production as the top priority 
(fruit trees, forest, and others are second priority) 

8. be workable in as short a time as possible 

9. require minimal labour 

10. be economically feasible and environmentally sound. 
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THE FIRST SALT MODEL 


In 1978, a one-hectare test site was selected at the MBRLC to serve as a 
"testing ground" for the technology. Typical of the surrounding farms, the slope 
was greater than 15 degrees and it had been farmed for at least five years. The 
soils also were similar to those of most farms in the area. 


After putting together on paper a diagram of what the SALT system as 
conceived should be, the Center began to establish the project. The staff started 
at the top of the hill and slowly constructed the contour lines 4 to 6 meters apart 
(depending on the slope), more or less "feeling" their way from one contour line 
to another until the fectare was fully contoured. Ipil-ipil (Leucaena leucocephala) 
seeds were planted along the contours. Every other alley or strip between 
contour lines was planted to corn, leaving alternate strips uncultivated to help 
control soil loss until the ipil-ipil trees were large enough to hold the soil. The first 
crop of corn was harvested later that same year. 


The Center pledged not to promote an upiand farming system until the basic 
objectives of controlling soil erosion and restoring the soil productivity were 
met. It soon realized, however, that waiting for long drawn-out testing and 
experimenting would further delay solving the farmers’ immediate need for food 
and cash. The Center therefore decided that if comparison of the performance 
of the SALT model with that of non-SALT farmers showed a marked difference 
in yield, and if observations also indicated that other goals were being met, it 
would proceed in expanding and disseminating the system. 


The staff proceeded to compare corn yields of its SALT model with local corn 
yields. It also compared work-hours required for one hectare of the model versus 
focal farmers' work-hours for one hectare of corn. Tools and equipment used for 
farming the model were similar to farming equipment used by loca! farmers. Soil 
losses were also monitored. The model was in operation for about one year 
before comparisons were made. Table 1 illustrates the comparisons. 


Table 1 : Initial comparisons between SALT farm and local farmer's 
"“unSALTed" farm for one hectare 


SALT Local farmer 


Labour (First year) 100% of work hours 50% of work hours 
Corn yields* (2 crops/yr) 2 T/ha/crop 0.5 T/ha/crop 


Tools needed Same tools used by both 
Soil loss Slight Severe 


" — Leucaena in hedgerows was used for fertilizer in SALT. The local farmer used no fertilizer or no 


Leucaena. 
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The comparison showed that SALT requires more labour than conventional 
farm methods in the first year but the increase in yields outweighs this added 
labour. Tools needed to cultivate one hectare of SALT were the same as those 
used by local farmers (carabao, plow, harrow, and long knife for cutting 
grasses). The hoe was later introduced into the SALT system. 


The Center's method for monitoring soil loss in the first SALT was not 
precise. Stakes were placed at different locations along the contour lines. 
The staff simply measured the loss on the upper side of the alley and the 
accumulated soil on the lower side. Then the latter was subtracted from the 
former to determine how much soil was actually being lost from the alley. On the 
local farmer's land, the staff observed the amount of topsoil that remained. In 
some cases, coconuf trees remaining in the field gave indications as to how 
much soil had been lost. 


By 1980, the Center's staff felt that SALT could adequately fulfill the 
objectives listed earlier. After searching literature and looking at many projects, 
the Center felt that SALT as a farming system was simple enough for any hillside 
farmer on Mindanao to follow, was applicable to at feast fifty percent of hillside 
farmers on Mindanao, had a low cost in comparison with making bench terraces 
or conventional terraces, and was timely to save what little topsoil remained. 


THE TESTING PROGRAM FOR SALT 


The first SALT model later became known as Demonstration SALT 
(Appendix 1). The first few years of that model were spent in checking for 
adaptability of crops, crop production, and soil erosion control and did not focus 
much on how much income could be made from the one-hectare plot. In 1982, 
the Center began to stress income in its Demonstration SALT and began to plant 
crops that would yield the greatest financial return. The staff felt that a farmer 
could understand and appreciate economic benefits better than biophysical 
benefits. 


In 1980, a 0.5-hectare Experimental SALT plot was established for testing 
and development of SALT. This was followed in 1984 by Test SALT and Contour 
Hedgerow Test SALT. In 1987, SALT JI and SALT Ili were developed and 
implemented at the Center. A brief description of the six SALT projects located 
at the Center is as follows : 


1. Demonstration (Model) SALT 


t One hectare, established in 1978, and farmed with one worker. 


t% Uses minimal tillage (except in unusual situations) and does not use 
carabao for land breaking or cultivation. 
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Uses a hoe as the main too! for weeding. 

Maintains cost and return records on monthly and annual basis. 
Open to visits by farmers, agricultural technicians, and other interested 
persons. 


2. Experimental SALT 


w 
w 
w 
w 


w 
w 


One-half hectare established in 1980. Test site for corn production, the 
most preferred food crop in the hilly area. 

Monitors the effects of permanent crops with some improved practices. 
Tests varieties of permanent row crops in the SALT system. 

Tests various ways of using crop residues and cover crops to aid in 
controlling soil loss and restoring soil fertility. 

Monitors pests and diseases in various crops. 

Monitors soil loss. 


3. Test SALT 


w 
w 


Approximately one-third hectare established in 1984. 

Contains two SALT plots and two non-SALT plots for replicated 
comparison in the following areas : labour inputs, crop yields (primarily 
corn), net income, soil loss, and soil chemical and physical. properties. 


4. Contour Hedgerow Test SALT 


w 
w 


w 


w 


Approximately 0.25-hectare established in 1984. 

Tests the adaptability of various leguminous and non-leguminous plants 
and their ability to grow and hold soil in a hedgerow-alley farming 
system. 

Tests the ability of various selected species to produce organic fertilizer 
that could be used in a SALT-type farming system. 

Provides a seed bank for various types of legumes that have potential 
use in hillside farming. 


5. SALT 2 or Simple Agro-Livestock Technology 


Hoo Gg 


One half hectare project established in 1987. 

incorporates an animal component into the SALT farming scheme. 
The animal component is a 14-head goat dairy. 

One fourth hectare is devoted to a food production component. It is a 
standard SALT hedgerow/alley system. 

The other one fourth hectare is devoted to a forage garden area for food 
production for the animal units. 

Animal manures from the dairy are placed back into the system for 


fertilizer. 
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6. SALT 3 or Sustainable Agro-forest Land Technology 


* Two hectare project established in 1987. 

%x The "lower" one hectare is devoted to a regular SALT system and is 
called the food component. 

xx The "upper" one hectare is devoted to a reforestation scheme that is 
simple and readily acceptable by the local farmer. 

xx The one hectare forestry component is planted to tree species in 
"time zones". These time zones are harvest dates according to species 
of 1-5, 6-10, 11-15 and 16-20 years within which progressively, more 
valuable products are harvested. 


ALTERNATIVES TQ LEUCAENA 


in the beginning, SALT was a Leucaena-based agroforestry system. 
However, in 1986, this tree species was virtually wiped out by the jumping plant 
lice epidemic of Heteropsylla cubana, Crawford.-Thus the Center began working 
with alternative hedgerow species of which many had already been collected 
and established in the above mentioned Contour Hedgerow Test SALT. 


MBRLC has to date studied about 35 local and foreign potential hedgerow 
species for SALT. The criteria used for screening include survival performance, 
biomass production, seed production capacity, rate of litter decomposition, 
nitrogen-fixing capacity, fuel potential, feed potential, drought resistance and 
resistance to pest a disease infestation. Using these criteria, five hedgerow 
species have so far been identified as good alternatives. These five are as 
follows: 


Flemingia macrophylla (formerly sp. congesta) 
Desmodium rensonii 

Gliricidia sepium 

Leucaena diversifolia 

Calliandra calothyrsus 


aroan = 


CORN PRODUCTION RESULTS IN EXPERIMENTAL SALT 


Most of the Center's crop tests pertain to corn since it is the chief food and 
grain crop of the hillside farmers in Mindanao. The influence of various nitrogen 
fixing trees on corn yields and how the soil will respond to minimum fertilizer with 
maximum production are areas of concern to the staff. 


In one test, the effects of nitrogen sources on corn production was observed. 
The test period began in March of 1982 and was continued to July, 1986. 
Continuous corn was planted in these plots with an average of about three corn 
harvests per year for a total of thirteen harvests. Five different fertility 
treatments were tested and results are as follows: 
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Table 2 : Effect of nitrogen sources on DMR-2 corn production over thirteen 
croppings 


Treatment Corn (tonsa) 


No fertilizer or Leucaena 

Leucaena from the hedgerow (SALT) 
Commercial” + Leucaena 

Leucaena = commercial 

Commercial only 


" Commercial fertilizer applied = 100 kg/ha N; 50 kg/ha P. 


The above data shows that there is an increase in corn yields when either 
Leucaena or commercial fertilizer is put into the system. The Leucaena 
treatments doubled the yield over the "no fertilizer’ treatments while the 
treatments with commercial fertilizer more than trippled the yields. The 
significant result here is the increase of corn yield in a typical subsistence 
farmer's system (no fertilizer - 1.2 tons/na) to the relatively low input SALT 
system (Leucaena as fertilizer/mulch - 2.5 tons/na). Thus if the farmer could 
"sustain" his yields of corn at 2.5 tons/na with SALT, he would conceivably then 
be able to afford the use of commercial fertilizers at some later point and thus 
enhance his financial position. 

Another corn test that was conducted at the Center, compared the 
responses of a commercial variety of corn (DMR-2) and the local corn (Tinigib) 
to Leucaena as a sole fertilizer. 


As table 3 shows, there is little or no difference in varietal yields on low 
fertility. This suggests that it may be more economical for small farmers to use 
local corn varieties until they can begin to afford the cost of commercial fertilizers 
for the higher yielding improved varieties. This test was also conducted against 
a few selected hybrids on the same low-fertility inputs and it was also found that 
local varieties, under these conditions, are usually more profitable to plant. 


Table 3 : Yields of DMR-2 corn vs. Tinigib corn in a SALT experiment with 
Leucaena as sole fertilizer over six croppings 


Variety Tons/ha 


Tinigib (Native variety) 
DMR-2 (Composite variety) 


i , 
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RETURNS FROM SALT 


The Demonstration SALT project was in the beginning both a SALT model 
and a testing and observation project. It nevertheless grew to be a substantially 
income-generating venture for the Center. Table 4 shows gross income, total 

" expense, and net income for 1980 through 1990. 


The income for 1980 and 1981 was rather low because the Center was not 
at that time emphasizing how much it could make on a one hectare SALT project 
per year. Although 1983 was the year of the long drought on Mindanao, the 
income was remarkably high because the Center was using a diversified system 
of farming with SALT and was able to harvest some crops. During those 
beginning years, minimum amounts of inputs such as fertilizers and insecticides 
were used. 


Table 4 : Cost and return analysis for the Center's one hectare . 
Demonstration SALT for July 1980 to 1990. (Expressed in Pesos) 


P 5,693.20 P 1,117.50 P 4,575.70 P 381.31 °* 
3,055.45 583.25 2,472.20 206.02 ** 
9,007.30 1,833.10 7,174.20 597.85 
6,471.33 1,228.55 5,242.78 436.90 “** 
14,287.36 1,741.75 12,545.61 1,045.47 *"** 
15,559.62 1,858.34. 13,701.28 1,141.77 
13,294.88 1,710.07 11,584.81 965.40 ****" 
17,257.75 3,062.13 14,195.62 1,182.97 “""*** 
13,869.82 2,764.55 11,105.27 925.44 
18,795.73 2,814.85 15,980.88 1,331.74 
17,310.63 1,982.90 15,327.73 1,277.31 


inputs such as seed, insecticides, fertilizer. No labour included. 
Permanent crops were not yet producing. 

A six month drought on Mindanao happened this year. 
Permanent crops began producing. 

Psyllid infestation of Leucaena was at highest level. 


No Leucaena available; used commercial fertilizers, Leucaena hedgerows were replaced by 
Flemingia macrophylla. , 


enenee 
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The average annual income for hilly land farmers in the Center's vicinity is 
about P 4,000 (US $200) with most farmers farming more than one hectare of 
Jand. At the present rate of income for one hectare of SALT, a farmer can 
potentially triple his farm income by adapting the SALT system. 


RESULTS OF TEST SALT 


Test SALT, as described earlier, is a side-by-side comparison of SALT 
versus a non-SALT system, called Farmer's Farm. It was established in 1984. 
It is a duplicated test with individual plots being 800 square meters (40m x 20m). 
The study was undertaken to measure changes in the relative benefits of SALT 
and the traditional sole-crop system in terms of (1) soil erosion, (2) crop 
productivity, (3) soil fertility, (4) net income, and (5) labour. Results are as 
follows: 


(1) Soil Erosion Results In Test SALT 


Soil losses in Test SALT were based on changes in soil level measured by 
using a staking method. However, as the test progressed, it was observed 
that the stake method was inadequate in reflecting true soii loss in the SALT 
project. The raw measured data indicated a rather high erosion rate especially 
when compared with literature figures. Also, through verbal and written 
communications with various references, the stake or peg method was 
confirmed to be unreliable for accurate scil loss measurements. 


Since the raw data gave an erroneous high level of erosion, the problem was 
studied as to how to salvage the data gathered. It was noticed that the placement 
of stakes in the SALT system seemed to present the largest problem. Since 
there were stakes placed just below and above each contour hedgerow, large 
areas of soil accumulation (i.e. within the hedgerow) were not measured. Also, 
there was a "humping" effect within the center of the alleys that indicated 
unrecorded soil deposition. 


Therefore, with the aid of a transit, a field survey resembling a grid survey 
was conducted on the SALT treatments and the unmeasured "humps" were 
back-caiculated to reflect a more accurate picture of soil loss. A correction 
factor was calculated and the soil losses were adjusted downward respectively. 
Table 5 shows the final results. 


Using the data in Table 5, it can be seen that the SALT system is very 
effective in controlling soit erosion. Whereas the Farmer's system yieids a total 
of 1162.4 m.t./ha/yr in erosion over six years, the SALT farm only yields a total 
of 20.2 m.t/ha/yr loss during the same period. This is almost 58 times less 
erosion. : 
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Table 5: Soil losses in Test SALT (SALT* vs. Farmer's) 
FARM 
Ton loss | Ton loss TOTALS 
(Cumm.) | (Cumm.) 
SALT*| FARM 
LOSS | LOSS 


14.6 


SALT* FARM 
mm loss; mm loss 


mm/yr 0.25 


m.t/yr 3.4 194.3 


* SALT loss figured with a correction factor. 


The annual rate of SALT soil loss (3.4 m.t./ha/yr). This is well within tolerable 
limits from the literature. Most soil scientists place acceptable soil loss limits for 
the tropics within the 10-12 m.t/ha/yr range (Paningbatan, UPLB; El-Swaify, 
UH, Manoa). The results show that SALT is well below those limits. Compared 
to the 194.3 m.t/ha/yr loss in the Farmer's treatment, SALT is a very effective 
erosion control system. 


Another interesting note found while calculating the soil erosion data was 
seen in the rate of soil movement in the perennial crop alleys as compared to the 
annual crop alleys. The perennial alley erosion was considerably less (about 14 
times less) than their annual counterparts. The perennial crop strips in many 
cases showed slight or no erosion at all while the buik of the measured erosion 
in the SALT plots came from the annual strips. The data indicates that 
permanent crops may almost be essential in any hillside farming scheme. The 
permanent alleys can be used as a "belt" to help hold precious topsoil on the 
hillsides: This finding gives credence to the original design of SALT which calls 
for the permanent crops every third strip. 


The third observation in relation to the data is that while the soil erosion rate 
is increasing in the Farmer's treatment over years cropped, it seems that the soil 
erosion rate in SALT is declining. This may be due to crop residue/organic 
matter build-up in the soil, the increased infiltration rate, and/or the "terracing" 
effect that the hedgerows exert on the SALT system. More years of data will 
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show whether this is true or not. However, it points to the possibility that SALT 
may become a better soil erosion control system the longer it is used. 


(2) Crop Productivity 


Comparisons of crop productivity between the two systems (SALT vs. 
Farmer's Farm) was basically restricted to corn yields. The farm treatment was 
planted to 100% corn with an average of two harvests per year from 1985 to 
1990. The SALT treatment was planted 80% to corn the first cropping year, 60% 
to com the second crop and then 43% to corn in succeeding years. These 
differing percentages of seasonal crop areas are due to the fact that the 
permanent crop areas in SALT were used for seasonal production as long as the 
permanent plants were small. As the permanent piants grew, they eventually 
occupied their allotted space until the area for seasonal equalled 43% of the total 
SALT area. This final spacing occurred in 1987. The remaining 57% of land area 
in SALT (1987 - 1990) was taken up by perennial crops (30%) and hedgerows 
(27%). Table 6 shows the results for the cropping years. 


Table 6: Corn Yield comparisons in a SALT farm versus a Farmer's farm 


Treatment | 1985 _| 1986 | 1987 | 1988 | 1989 | 1990_| 


Farmer Yields (T/ha) 4.7 6.3 4.2 3.0 
SALT Actual’ (T/ha) 3.9 4.1 2.7 | 2.1 


SALT per unit" (T/ha) 4.9 6.8 6.3 4.9 


* These figures represent the actual amount of corn harvested on a per hectare 
basis. 


"* These figures represent an actual pper unit cropped between the two systems 
with 1985 = 80% of the area, 1986 = 60% of the area and 1987-90 = 43% of the 


area SALT:Farmer. 


The first two lines above show that the farmer's actual yield of corn (dry 
shelled weight) is overall better than the SALT treatment until the fifth year. 
However, it should be noted again that the corn production area in the SALT 
system is only 43% of the farmer's planted area to corn. Thus by 1989, the SALT 
farmer is producing the same amount of corn that the Farmer treatment is 
producing and using less than half the area of the Farmer's allocation. It should 
also be noted that the other 57% of the SALT farm is generating production in 
permanent crops and leguminous biomass. 
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In comparing a per unit production, SALT consistently out-produces the 
yields in the Farmer treatment. Even atter five cropping seasons (at an average 
of 2 corn crops per year), the SALT treatment remains highly productive and the 
Farmer's farm is steadily declining. Thus it can be said that SALT is a more 
sustainable system than the average way a local farmer close to the Center 
would farm his corn land. 


(3) Net Income 


Annual net income from the SALT treatment was less than net income from 
the Farmer treatment for the first two years of the test (Fig. 2). However, the 
overall trend (1985-1990) of the net income of the farmer treatment decreased 
while net income of SALT increased or remained relatively constant. As a result, 
the ratio of net income of the SALT treatment versus the Farmer treatment 
increased each year so that in 1990, the net income from SALT was more than 
double that of the farmer treatment. The contribution from perennial crops to 
SALT income increased every year until, in 1990, perennial crops contributed 
the major portion of income to the SALT treatment (Fig. 3). 


(4) Soil Physical and Chemical Properties 


There is little to report in way of the changes in soil fertility between the two 
systems. Data is still being gathered but it seems that it takes more than five 
years to change physica! and chemical properties of the soil. However, there is 
evidence of a trend toward increased organic matter, infiltration rate, and 
nutrient uptake efficiency in the SALT treatment. These conclusions are based 
on visual observation of surface organic residue build-up, increased earthworm 
activity and a more "crumb-like” structure of the soil in the SALT treatment as 
opposed to the Farmer's treatment. Also, the good corn production (2-3 m.t.na/ 
crop) suggests more favourable soil properties in SALT as opposed to the 
Farmer's system. 


(5) Labour 


One of the surprising results of the Test SALT study was in the area of 
Jabour. It had previously been thought that SALT farming would be more 
laborious due to the establishing and maintenance of contour hedgerows (Table 
1). However, from figure 4, it can be seen that although there is more labour in 
the first year of the project due to hedgerow establishment and planting of 
permanent crops, there seems to be fess labour involved in the succeeding four 
years. The relatively low labour requirements of SALT from 1986 to 1989 can be 
explained by the small area under annual crops and the low intensities of labour 
use in land under perennial crops and hedgerows relative to land under annual 
crops. in contrast, in 1990, the labour in SALT becomes higher than in the 
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SALT vs. Farmer's Farm 


Figure 2: Comparison of net income 
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Farmer's treatment due to the high production of permanent crops (primary 
citrus). Thus labour in SALT tends to increase with time until the permanent 
crops incorporated into the system attain maturity and reach maximum produc- 
tion. It should be noted that this extra labour is "harvest" labour which is readily 
accepted by the farmer. 


In both treatments, the largest portion of labour was used for weeding of 
annual crops. Jn all, mean annual labour input for SALT was slightly lower than 
that of the farm treatment over the six years. 


Figure 4 : Comparison of Labour Inputs 
SALT vs. Farmer's Farm 
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DISSEMINATION OF SALT 
Opening of SALT to the Public 


The Rural Lite Center strongly adheres to the “what | hear | forget; what | see 
| remember, what | do I know" teaching-learning psychology as applied to 
technological innovations. Thus, like any other innovation at the Center, SALT 
was first put to public test. Table 7 shows how the public responded to SALT as 
monitored by the Center. 


ans [mo le el wl 
BOOST youth 


874 | 1473 
143 169 
117 609 
housewives, etc. 181 518} 234 1700 


eee | |e 


The figures from 1980 to 1985 in the table above do not include casual 
visitors or those who received SALT training. The catculation is based solely on 
those who requested permission to visit and see SALT as part of a one-day 
educational tour to the MBRLC. From 1986 to 1990, the figures are inclusive of 
those who undergo training at the Center. 


Farmers 


Technicians 


Teachers/Govern. 


Developing SALT Teaching Aids 


Three-fourths of a training session at the Rural Life Center is "HOE" or 
“Hands-On Experience". This is in keeping with the Center's belief of "what | do, 
| know". The staff found the HOE strategy of teaching to be effective, which is 
partly indicated by a steadily increasing number of SALT trainee-graduates 
(Table 8). 


To further enrich the Center's teaching, aids such as leaflets, manuals, 
bulletins, flip charts, and slides were developed. These aids were titled "Sloping 
Agricultural Land Technology (SALT): How to farm your hilly lands without losing 
your soil to erosion". 


Including SALT in Training Programs 


in 1980, SALT became one of the 37 training courses available at the Rural 
Life Center. Between 1980 and 1990, there has been a steady flow through the 
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Center of training groups and graduates of SALT (Table 8). These numbers do 
not include the SALT training conducted outside the Center or at its BOOST 
(Baptist Outside Of School Training) Programs. SALT is one of the core courses 
at BOOST-type projects that are now located in the provinces of Davao del Sur, 
Agusan del Sur, South Cotabato, and Davao City. 


Table 8: Annual SALT trainings and number of graduates ; 


Number of training groups Number of graduates 
5 


SALT training conducted outside the Center is given by the Center's 
extensionists at special request of public and private organizations, institutions, 
and groups. 


The usual duration of a SALT training is three to five days. The common 
number of persons in a SALT training group is 15 to 20. About eighty percent of 
those who underwent SALT training were farmers. The rest were technicians, 
students, and government officials. 


Developing SALT in Nearby Local Farms 


In 1981, twelve hillside farmers around the MBRLC became the pioneer 
SALT farmer-cooperators. Out of thirty who were invited to a one-day SALT 
training seminar, twelve volunteered to try the SALT idea. Support in terms of 
seeds and materials worth P500 as well as visitations by extensionists were 
facilitated. in 1982, two dropped out with transfer of residence and lack of time 
as the reasons given. 
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Diffusing SALT Island Wide 


In 1982, SALT was diffused throughout the island of Mindanao, the second 
largest island in the Philippines. The Mindanao Baptist Rural Life Center started 
disseminating it through its own church groups. Baptist Churches and their 
entities were made as points of entry for SALT. Specific church programs for 
operationalizing SALT were: 


* HELP (Help Eroded Lands Produce), which set up a one-hectare SALT 
mode! with qualified cooperators. SALT demonstration farms are used as 
training sites for given areas. When fully functional the material aid granted 
to each farm is worth P2,000 (US $100). At present there are eight HELP 
cooperators in four provides of Mindanao. 


* BOOST-SALT, which follows the Baptist Outside-of-School Trainees up to 
their home farms. When qualified, a BOOST trainee-graduate can apply for 
an aid grant of seeds of hedgerow material and permanent crop planting 
materials worth P500 (US $25) for establishing a SALT project. Presently 
there are 150 BOOST-SALT cooperators in eight provinces. 


* CFC-SALT, which sets up SALT, with grant aid of contour hedgerow seeds 
worth P200 (US $10) for any qualified member of the Christian Farmer's 
Club (CFC). At present there are 160 SALT cooperators in 180 CFCs 
throughout Mindanao. 


Non-church programs for the extension of SALT have also been successful 
at the Center. Currently, we are using an "Impact Area" approach to establish 
SALT in four selected areas island wide. Each of the Center's four extensionists 
have their own impact area in.which they concentrate their work in order to make 
an "impact" upon the development of that area. These areas are in Davao 
Oriental, Davao del Sur, South Cotabato and North Cotabato. For example, the 
impact area located in Managa, Davao del Sur, has over 200 SALT projects with 
the majority in walking distance of each other. 


Spreading SALT Nationwide 


Many public and private organizations believe in the potential of SALT for 
upland development. These organizations voluntarily picked up SALT and 
disseminated it to their clientele. The SALT farms, established with the help of 
these organizations, now amount to about 2,000 hectares. 


The National Electrification Agency (NEA), Philippine-Australian Develop- 
ment Assistance Program (PADAP}), United States Agency for International 
Development - Agricultural Education Outreach Project - Ministry of Education, 
Culture and Sports (USAID-AEOP-MECS), and Ministry of Human Settlements 


{a} 
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- Kilusang Kabuhayan at Kaunlaran (MHS-KKK) were the first four strong 
implementors of SALT outside the Center. More recently has there been strong 
use of SALT by the Department of Agrarian Reform (DAR), Department of 
Agriculture (DA) and Department of Environment and Natural Resources 
(DENR). 


A number of publications, newspaper articles, research papers and even a 
few dissertations have been done on SALT. 


The Internationalization of SALT 


Several countries’ and world organizations are now aware of and 
implementing SALT in their respective countries. This fact prompted the 
Mindanao Baptist Rural Life Center to begin its own international program for 
training and extension. Thus the Asian Rural Life Development Foundation 
(ARLDF) was began in 1988 for the development of the uplands in Southern Asia 
and the Pacific region. 


Since the opening of the ARLDF training facilities at the MBRLC in July, 
1989, there have been over 500 international visitors to the Center. These 
visitors represent some 40 countries with about 25 of those being Asian/ 
Southern Asian. About 100 of the visitors have been trainees in SALT 
representing the countries of Indonesia, Thailand, Vietnam, Fiji, Bangladesh, 
Malaysia, Nepal and the philippines. Also, the SALT training materials have 
been translated into the Bahasa Indonesia language for use. 


REACTIONS TO SALT 
Farmers' Response 


There are roughly 19,000 farmers who have visited the SALT farm in 
Bansalan. Some were observed to become so excited that they rushed from one 
alley to the other without waiting for the tour guide. So far, none of them have 
been overly critical of the system; but neither did all of these visitors establish 
SALT projects in their areas. 


Presently, there are 50 local hillside farmers near the MBRLC who are using 
SALT on their farms. Except for the original tweive farmer-cooperators, most of 
them have received no financial support except in terms of seeds or materials 
from the MBRLC. One young farmer who visited Demonstration SALT started 
on his farm with no training at all. After two years, three other farmers adjacent 
to him put up SALT projects with the assistance of one of MBRLC's extension 
agents. In most cases, farmers need encouragement and a technician to visit 
their farm and assist in the layout of contour lines. 


——————_{g}___ 
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Modifications Made by Users 


Filipino farmers are much like farmers found anywhere else in the world. 
When given a new technology, many begin immediately to change or improve 
it before trying the technology as suggested. Technology, after all, is for the 
farmer and not the other way around, quite often, too, the farmer knows what is 
best for his farm and situation. 


Such was what happened to SALT as it started becoming popular among 
hillyland farmers. A SALT farm, which follows the Center's recommendations, 
will have about 20 percent contour hedgerows, 25 percent permanent crops, and 
55 percent annual crops. The staff, which include extension workers, have 
nevertheless observed several variations of the standard recommendation. 
Among the more notable modified SALT systems that emerged: were: 


* Row Crop SALT System. The farmer only plants corn, beans, or other 
annual crops in the alleys. This system may be more economical for the 
farmer in the short run, but the permanent crops in every third or fourth alley 
will ultimately pay off in soil saved and even in added income. Some farmers 
say they do not own the land, hence, they do not want to plant permanent 
crops other than the contour hedgerow materials. 


* Permanent Crop SALT System. The farmer plants all the alleys with 
bananas, coffee, or fruit trees. The Center basically likes this system, but at 
present are waiting on data to show cost and returns. We also recognize the 
fact that it may not be desirable to have all cash crops at the sacrifice of food 
crops. 


COMMON PROBLEMS FOUND ON SALT PROJECTS 


Despite the Center's careful instructions on how to practice SALT, some 
SALT users have not been strictly following the techniques. The result has been 
substandard, ineffective, or problematic SALT in areas that could otherwise 
benefit more if standard SALT guidelines were observed. Among the more 
common mistakes committed by SALT farmers are: 


* Putting up single-lined instead of double-lined contour hedgerows. Some 
farmers feel that double rows of the nitrogen fixing tree species (NFTS) take 
up too much space and only plant one row in the hedgerow. The Center's 
experience is that one row of an NFTS cannot adequately hold the soil. Also, 
the biomass production that is used for fertilizer is reduced by about 50 
percent if only one row is set up. 


* Spacing hedgerows more than 6 meters apart. Some farmers space 
hedgerows 10 to 20 meters apart to create wide alleys. To overcome this 
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problem, the extension agent must visit the farmer and re-convince him of 
the strong reasons for closely spaced 4 to 6 meter hedgerows. The closer 
the hedgerows, the better the soil holding capabilities and the greater the 
amount of biomass production per hectare to be used as fertilizer. 


* Planting hedgerows in straight lines across the hill with uniform alley widths, 
instead of planting along contours. This often results in weak and erosion 
susceptible alleys. 


* Not planting the NFTS thick enough in the hedgerows. Again this defeats the 
purpose for having the contour hedgerows. 


* Failing to weed and clean the contour hedgerows when the NFTS seedlings 
are still small. 


There are a number of weaknesses observed in SALT farms, which are 
not of the farmers' mis-doings. Education is sometimes faulty. Sometimes 
technicians do not fully understand the SALT system before teaching farmers 
or laying out demonstration projects. This results in poorly constructed SALT 
projects and, consequently, unfavourable reaction to SALT. Also, some farmers 
expect SALT to be a miracle system involving little work but high income. It 
should be explained to them that SALT requires a lot of discipline, but one 
established, requires little or no further work or development. Other problems 
beyond the ‘farmers’ control are as follows: 


* Lack of NFTS seeds to create dense hedgerows. 


* Stray animals eating the young NFTS. One solution for this is to have 
several farmers begin SALT projects in a cluster rather than on isolated 
sites. Arrangements can thus be made to prevent one farmer's animals 
feeding on his neighbour's plants. 


CONCLUSIONS 


The Rural Life Center staff concludes from observations, experiences in 
working with SALT for twelve years, and tests conducted at the Center's SALT 
test plots that SALT can adequately reduce soil erosion and restore moderately 
farmed-out hilly lands to a profitable farming system operated by a typical hilly 
land farmer. Minimum tillage, the recycling of crop residues, the holding of 
topsoil by the hedgerows of nitrogen-fixing tree species and permanent crops, 
and the nutrients furnished by the leaf matter grown in the hedgerows account 
for the success of SALT. 


It is not claimed that SALT is a perfect farming system. There is not and 
never will be one system for all farmers. SALT is not a miracle system nor a 
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panacea. To establish a one hectare SALT requires much hard work and 
discipline. 


Currently soil erosion has reached emergency proportions in Southeast 
Asia. This is especially true in the Philippines where it is estimated that over 65% 
of the topsoil resources of the country has already been eroded away. What can 
be done in a few years with careless or uninformed farming methods can take 
many years to restore. No system can bring depleted, eroded soils back into 
production in a few short years. The price of soil loss is poverty, but the staff of 
the Rural Life Center have seen land restored to a reasonable level of 
productivity by using SALT. 
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APPENDIX 1 


SUMMARY OF DATA AND INFORMATION : 


MBRLC SALT PROJECTS 


1. Location 


2. Area 


Slope 
Climate 
Attitude 
Soil 

pH 


N Oop oe 


Mt. Carmel, Kinuskusan, Bansalan, Davao del Sur 

1 hectare of Demonstration SALT (1978 - Original model) 
0.5 hectare of Experimental SALT (1980) 

0.25 hectare of Hedgerow Test SALT (1984) 

0.33 hectare of Test SALT (1984) 


0.5 hectare of Simple Agro-Livestock Technology - SALT 2 
(1987) 


2.0 hectares of Sustainable Agro-forestry Land Technology 
- SALT 3 (1987) 


15-30 Percent 

Type D with about 2500 mm rainfall per year 
About 400 meters 

Miral Clay Loam 

5.5; Low N; Low P; Medium K 
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APPENDIX 2 


NAME OF ORGANIZATIONS, YEAR THEY ADOPTED SALT, 
AND ESTIMATED NUMBER OF THEIR COOPERATORS 


Organization Year | Estimated No. 
of Cooperators 


Federation of Free Farmers (FFF) 

U.S. Peace Corps Volunteers (PCV) 

Forest Management Bureau (FMB) * 

Southern Philippines Development Authority (SPDA) 

Kilusang Kabuhayan at Kaunlaran (KKK) °" 

Phil.-Austratian Dev. Assist. Program (PADAP) 

Department of Agrarian Reform (DAR) 

British Volunteers (BV) 

Agricultural Education Outreach Project (AEOP) °°" 

Farm Systems Development Corporation (FSDC) 

Davao Medical School Foundation (ODMSF) 

Farmers Training Center for Rural Dev. (FTCRD) 

Department of Agriculture (DA) 

Overseas Missionary Fellowship (OMF) 

National Electrification Administration (NEA) 

Save the Children Foundation (SCF) 

World Vision Philippines 

Support Technology Assisting Rural Trans. (START) 

Cotabato Rural Uplittment Movement 

Regional Rainfed Development Program (RRDP) 

International Human Assistance Program (IHAP) 
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“** In collaboration with the United States Agency for International Development” 
(USAID) and the Ministry of Education, Culture and Sports (MECS). 
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(SALT) SLOPING AGRICULTURAL LAND TECHNOLOGY 
UPDATE 


Test SALT Report (1985-1990) 


Asian Rural Life Development Foundation (ARLDF) 


INTRODUCTION 


Sloping Agricultural Land Technology (SALT) was developed in the mid- 
1970's at the Mindanao Baptist Rural Life Center (MBRLC), Kinuskusan, 
Bansalan, Davao de! Sur, Philippines. It was developed in response to the needs 
of local farmers to have a sustainable system in order to farm their uplands. The 
MBRLC, in existence since 1971, was already working to develop appropriate 
farming systems for poor Filipino farm families when, in the mid-1970's, they 
began shifting their focus to the problems of the uplands. 


Recognizing the problems of soil erosion, low productivity and decreasing 
income of upland farms, the MBRLC started to conceptualize the system now 
known internationally as SALT. After testing different inter-cropping schemes 
and studying Leucaena-based farming systems from different areas of the 
world, the SALT prototype was finalized in 1978. 


In 1978, a one-hectare site was selected at the MBRLC to.serve as a testing 
ground for the technology. This first hectare, which is still highly productive 
today, was eventually named Demonstration SALT. It was located on an 
average 25% slope with soils being fairly typical to the area. The first few years 
of the model were spent in checking for adaptability of crops, crop production, 
and soil erosion control. 


In 1980, a 0.5-hectare Experimental SALT plot was established for testing 
and development of the SALT system. This was followed in 1984 by Test SALT 
(side-by-side comparison of SALT versus non-SALT) and Contour Hedgerow 
Test SALT (hedgerow species test). In 1987, SALT 2 (SALT + animal unit) and 


SALT 3 (SALT + Reforestation component) were developed and implemented 
at the Center. 
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From the beginning of SALT, many visitors to the MBRLC asked about data 
to support the claims of the system. This is the reason Test SALT (mentioned 
above) was developed in 1984. It was designed to compare a SALT system and 
the way a typical local farmer woud! farm his upland soils. 


PLOT DESCRIPTION AND DESIGN OF TEST SALT 


The site that was chosen for the test was a fairly uniform sloping hillside. The 
average slope was about 18% and the land had been out of row crop production 
for about 10 years. The last crop (around 1974) had been in bananas. During the 
years since the banana crop, the area had been planted to an improved pasture 
system of African star grass (Cynodon plectostachyus). The average annual 
rainfall in the area of the test was about 2600 mm. 


The test was set up in side by side, duplicated plots of Farmer's system 
versus the SALT system. Each plot measured 20 x 40 meters (0.08 ha) for a total 
of four plots to give a total area of 80 x 40 meters of 0.32 ha. The layout was as 
follows : 


Figure 1 : Plot Design of Test SALT 


Ipip-2 : Leucaena leucocephala seed area 
F.C. : Flemingia macrophylla (fm. congesta) seed area 


The Farmer treatments were cropped by no-till method. Standing corn stalks 
were slashed three times and left on the soil surface. Corn was planted fairly 
close to the contour. it was basically a "Slash and burn" method without the 
burning. The cropping system was a rotation that averaged 2 crops of corn and 
one crop of mung beans/year. A small amount of commercial fertilizer was used 
for corn production during the first two and one half years of cropping. 


The SALT plots were planted to leguminous double contour hedgerows 
every 4-5 meters. The original hedgerows were Leucaena leucocephala. Due to 
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Heteropsylla cubana intestation, hedgerows were changed to Flemingia 
macrophylla. Every third cropping strip or "alley" was put into permanent crops 
(Bananas, robusta coffee, citrus, arabica coffee). The annual or seasonal alleys 
were framed in the same method as the farmer treatment with the exception that 
the seasonal crops were on the contour because of the hedgerows. The 
resulting land usage in each SALT replication was as follows (Table 1) : 


Table 1 : Percentage of area and usage in SALT plots in Test SALT 


Proportion in annual crop alieys 


Proportion in perennial crop strips 


Proportion in contour hedgerows 


Total Area 


The test was run for six years from November, 1984 to November, 1990. It 
was designed to compare five things between the two systems: 


Soil erosion 

Crop productivity (corn as the baseline crop) 

Cost and return (net income) 

Soil chemical and physical properties (soil fertility) 
Labour 


Oh wN 


Soil erosion results were based upon measurements from metal rods or 
Stakes which were set at a known elevation. They were set in two rows (uphill/ 
downhill) 10 meters apart at intervals of 5 meters within the farmer plots. SALT 
plot stakes were also set in two rows (uphill/downhill) 10 meters apart but rather 
one half meter above and below each contour hedgerow. This stake placement 
in the SALT, system, decided on at the time of starting the test, proved to yield 
incomplete data for calculating the actual soil erosion. This problem and how it 
was overcome will be discussed in detail Jater. A total of 14 stakes in each farmer 
plot and 37 stakes in each SALT plot was measured at 6-month intervals to give 
soil loss data. 


Crop productivity concentrated on corn production since corn is the cropping 
staple of the uplands in the vicinity of the MBRLC. A comparison was made on 
a per hectare production basis and a more accurate per unit production basis. 


Cost and return analyses were based upon actual field notes and production 
receipts. Selected soil chemical and physical properties were monitored 
throughout the test. Labour was recorded by the worker in the project and 
compiled monthly. 
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This paper is a report on the results of the first six (6) years of the Test SALT 
study. 


DISCUSSION ON SOIL EROSION 


Before disclosing the results of Test SALT, a few brief observations related 
to soil movement will be made. First of all, what causes soil erosion? In simple 
terms, the following general equation is true in relating the causative factors of 
erosion in the humid tropics: 


Erosion = Raindrop splash + water runoff 


However, there are other factors that may accelerate or decelerate the 
erosion process. From the Universal Soil Loss Equation (USLE), which is useful 
in estimating sheet and rili erosion, we see the factors which influence erosion 
rates. The equation is as follows: 


Annual Loss in Tons/Ha (A) = RKLSCP — where — 
R = Rainfall factor (fixed per climate area) 


K = _ Soil erodibility factor (fixed per soil type) 


LS = Slope length factor (can be manipulated somewha}h; 
Higher percent slope and longer the slope = more erosion 


C = Cropping factor (can be manipulated) Continuous corn versus 
crop rotation, etc. 
P = Cultural practices (contouring, terracing, etc.) 


Thus the higher any one of the above factors, the higher the potential 
erosion rate. Since "R", "K", and "LS" are pretty much fixed values given the 
climate and soil type and positioning, the only two manipulable figures are “C" 
and "P". The rainfall factor is fixed and rather high for most tropical wet areas. 
The soil erodibility factor is influenced greatly by the clay, sand, and silt content 
of the soil (i.e. the more clay, the less erodible; the more sand, the greater 
the erodibility). Basically, the slope length factor can only be changed by 
mechanical methods such as bench terracing. 


SALT seeks to manipulate the cropping factor and the cultural practices that 
farmers use to farm their land. SALT is a cropping technology package that 
incorporates contour hedgerows, buffer strips of perennial crops, crop rotation, 
mulching, contour farming, no-tillage and a host of other conservation practices 
to insure a sustainable upland farming system. These practices seek to oftset 
the "uncontrollable" factors of erosion such as the rainfall amount and intensity 
and the erodibility of a particular soil. 
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In dealing with the USLE to measure annual soil loss (A), another figure is 
also substituted here which is known as “T" or “tolerance”. In other words, the 
USLE is used to calculate soil loss to help determine whether or not a particular 
cropping system is within acceptable soil loss limits. Tolerance (to soil loss) 
varies greatly from soil type to soil type and there is no exceptionally good data 
on "T" in the tropics. Most soils in the United States have already been given a 
rated "T" and most cropping systems designed for them aim to remain within "T" 
when implemented. 


What is acceptable soil loss or "T" for the tropical soils of the Philippines and 
other Asian countries? Actually, from an idealistic standpoint, any soil loss is 
unacceptable. However, it would be ridiculous to assume that one could farm 
hilly lands without some soil loss even under the best systems. 


There are some references to acceptable soil foss in the tropics, For 
example, Paningbatan', University of the Philippines, Los Banos (UPLB), says 
about 10-12 metric tons/ha/year is an acceptable rate of loss for most soils in 
the Philippines. This would hold to the old general rule of thumb of one ton per 
hectare per month. At this rate of soil loss, the soil would remain economically 
productive for an indefinite time period which would render it a "sustainable" 
system. 


El-Swaify,? University of Hawaii (UH) at Manoa, also says that 10-12 mt/ha/ 
year might even be an acceptable soil loss level for most tropical soils 
(depending upon soil depth, etc.). However, a much lower number would be 
more probable for already eroded soils of the uplands. Other verbal communi- 
cants have even placed acceptable soil loss limits up to 50 tons/ha/year. 
However, this last figure is questionable and the 10-12 ton limit would seem 
more realistic. 


What are some figures of SALT and SALT type systems for soil loss from 
around the world? The below figures come from papers presented to the second 
annual meeting of IBSRAM/ASIALAND upland management workshop held at 
Los Banos, Philippines, September, 1990. 


Paningbatan's* work at UPLB shows SALT to be a sustainable upland 
farming system for the Philippines. His SALT tests are on 18% slopes and he 
uses a modified SALT hedgerow system of one row Gliricidia sepium and one 
row Napier grass (Pennisetum purpureum). He crops corn in the alleyways and 
the hedgerows are spaced 5-6 meters apart. Soil loss is measured by a 
catchment basin and the rate of loss has been measured to be about 10 mt/ha/ 
year. 


Two IBSRAM colleagues of Paningbatan, Djoko Santoso and Sri 
Adiningsih*, reported soil losses and runoff for their SALT type systems in 
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Indonesia. Their plots were located on about a thirteen percent slope and they 
were using a single hedgerow of Flemingia macrophylla (tm. congesta). The 
annual average rainfall was about 3000 mm. The hedges were spaced about 
4-6 meters apart and they also used the same system as Paningbatan for 
measuring soil erosion. Their results showed a rate of 12 mt/ha/yr. They cited 
gentle slopes and the "muiching" effect of Flemingia for giving the erosion 
control. 


The IBSRAM counterparts of the above from Thailand’ also reported on the 
erosion control potential of their SALT type systems. They farmed an average 
of 29% slopes in the Chaing Mai district and used a double hedgerow of 
Leucaena and pigeon pea (Cajanus cajan). The average annual rainfall was 
about 1450 mm. The main alley crop was corn and the soil erosion rate (again 
measured by the catch basin/tip bucket method) was about 14 T/ha/yr. 


in another unrelated study, R. Lal? showed the effects of a good mulch on 
the soil surface in controlling soil erosion. In his work on slopes of 15%, the bare 
ground in his test plots gave up high amounts of soil to erosion while the mufched 
plots (6 tons/ha of mulch) only yielded a fraction of soil loss. The bare ground 
also lost 42.1% of water in rainfall while mulched soil lost only 2.4% of rainfall 
to runoff. 


Thus, conservation practices such as SALT have been able to show the 
possibility of controlling soil erosion in the tropical uplands. The combination of 
the hedgerows acting as a physical barrier to water runoff and a rich source of 
organic mulch makes SALT one solution to upland cropping problems. 


SOIL EROSION RESULTS IN TEST SALT 


As stated earlier, soil losses in Test SALT were based on changes in soil 
level measured by using the stake/peg method. However, as the test 
progressed, it was observed that this method was inadequate in reflecting true 
soil floss in the SALT project. The raw measured data indicated a rather high 
erosion rate especially when compared with the above presented data. Also, 
through verbal and written communications with many of the above references 
and others'’, the stake or peg method was confirmed to be unreliable for 
accurate soil loss measurements. 


Since the raw data gave an erroneous high level of erosion, the problem was 
studied as to how to salvage the data gathered. It was noticed that the placement 
of stakes in the SALT system seemed to present the largest problem. Since 
there were stakes placed just below and above each contour hedgerow, large 
areas of soil accumulation (i.e. within the hedgerow) were not measured. Also, 
there was a "humping" effect within the center of the alleys that indicated 
unrecorded soil deposition. 
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Therefore, with the aid of a transit, a field survey resembling a grid survey 
was conducted on the SALT treatments and the unmeasured "humps" were 
back-calculated to reflect a more accurate picture of soil loss. A correction factor 
was calculated and the soil losses were adjusted downward respectively. The 
final results are as follows: 


Table 2: Soil losses in Test SALT (SALT* vs. Farmer's) 


SALT* FARM Ton loss | Ton loss TOTALS 
mm loss| mm loss 
SALT*| FARM 
LOSS} LOSS 


mm/yr 0.25 14.6 


m.t/yr 3.4 194.3 


* SALT foss figured with a correction factor. 


Using the data in Table 2, it can be seen that the SALT system is very 
effective in controlling soil erosion. Whereas the Farmer's system yields a total 
of 1162.4 m.t./na/yr in erosion over six years, the SALT farm only yields a total 
of 20.2 m.t/ha/yr loss during the same period. This is almost 58 times less 
erosion. 


The annual rate of SALT soil loss (3.4 m.t.ma/yr) is well within tolerable 
limits from the literature. From earlier discussions, most of the literature points 
to between 10-12 m.t/ha/yr as “tolerable” soil toss limits. The results show that 
SALT is well below those limits. 


Another interesting note found in calculating the soil erosion data was seen 
in the rate of soil movement in the permanent crop alleys as compared to the 
seasonal crop alleys. The permanent alley erosion was considerably less (about 
14 times less) than their seasonal counterparts. The permanent crop strips in 
many cases showed slight or no erosion at all while the bulk of the measured 
erosion in the SALT plots came from the annual strips. The data indicates that 
permanent crops may almost be essential in any hillside farming scheme. The 
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permanent alleys can. be used as a “belt” to help hold precious topsoil on the 
hillsides. This finding gives credence to the original design of SALT which calls 
for the permanent crops every third strip. 


The third observation in relation to the data is that while the soil erosion rate 
is increasing in the Farmer's treatment over years cropped, it seems that the soil 
erosion rate in SALT is declining (Figure 2 : graph of soil loss). This may be due 
to crop residue/organic matter build-up in the soil, the increased infiltration rate, 
and/or the "terracing" effect that the hedgerows exert on the SALT system. More 
years of data will show whether this is true or not. However, it points to the 
possibility that SALT may become a better soil erosion control system the longer 
it is used. 


Figure 2 : Soil Loss Comparison 
SALT vs. Farmer's 
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CROP PRODUCTIVITY 


Comparisons of crop productivity between the two systems (SALT vs. 
Farmer's Farm) was basically restricted to corn yields. The farm treatment was 
planted to 100% corn with an average of two harvests per year from 1985 to 
1990. The SALT treatment was planted 80% to corn the first cropping year, 60% 
to com the second crop and then 43% to corn in succeeding years. These 
differing percentages of seasonal crop areas is due to the fact that the 
permanent crop areas in SALT were used for seasonal production as long as the 
permanent plants were small. As the permanent plants grew, they eventually 
occupied their allotted space until the area for seasonal equalled 43% of the total 
SALT area. This final spacing occurred in 1987. The remaining 57% of land area 
in SALT (1987 - 1990) was taken up by perennial crops (30%) and hedgerows 
(27%). Table 3 below shows the results for the cropping years. 


Table 3: Corn Yield comparisons in a SALT farm versus a Farmer's farm 


Farmer Yields (T/ha) 4.7 6.3 3.0 2.6 2.1 
SALT Actual" (T/ha) 3.9 ‘ 2.1 2.6 2.4 
SALT per unit* (T/ha) 4.9 . 4.9 6.0 5.7 


* These figures represent the actual amount of corn harvested on a per hectare 
basis. 

** These figures represent an actual pper unit cropped between the two systems 
with 1985 = 80% of the area, 1986 = 60% of the area and 1987-90 = 43% of the 
area SALT:Farmer. 


The first two lines above show that the farmer's actual yield of corn (dry 
shelled weight) is overall better than the SALT treatment until the fifth year. 
However, it should be noted again that the corn production area in the SALT 
system is only 43% of the farmer's planted area to corn. Thus by 1989, the SALT 
farmer is producing the same amount of corn that the Farmer treatment is 
producing and using less than half the area of the Farmer's allocation. It should 
also be noted that the other 57% of the SALT farm is generating production in 
permanent crops and Jeguminous biomass. 


In comparing a per unit production, SALT consistently out-produces the 
yields in the Farmer treatment (Figure 3). Even atter five cropping seasons (at 
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YIELD (m.t/ha/year) 


an average of 2 corn crops per year), the SALT treatment remains highly 
productive and the Farmer's farm is steadily declining. Thus it can be said that 
SALT is a more sustainable system than the average way a local farmer close 
to the Center would farm his corn land. 


INCOME 


Annual net income from the SALT treatment was less than net income from 
the Farmer treatment for the first two years of the test (Figure 4). However, the 
overall trend (1985-1990) of the net income of the farmer treatment decreased 
while net income of SALT increased or remained relatively constant. As a result, 


Figure 3.: Comparison of Corn Yields 
SALT vs. Farmer's System 
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the ratio of net income of the SALT treatment versus the Farmer treatment 
increased each year so that in 1990, the net income from SALT was more than 
double that of the farmer treatment. The contribution from perennial crops to 
SALT income increased every year until, in 1989, perennial crops contributed 
the major portion of income to the SALT treatment. 


SOIL PHYSICAL AND CHEMICAL PROPERTIES 


There is little to report in way of the changes in soil physical and chemical 
properties between the two systems. Data is still being gathered but it seems 
that it takes more than five to six years to change physical and chemical 
properties of the soil. However, there is evidence of a trend toward increased 
Organic matter, infiltration rate, and nutrient uptake efficiency in the SALT 


Figure 4 : Comparison of net income 
SALT vs. Farmer's Farm 


30 
28 
26 
24 
22 
20 


nds) 
© 


Annual Net Income (Pesos/ha) 
a 
D 


YEAR 
SALT FARM 


Digitized by srujanika@gmail.com 


treatment. These conclusions are based on visual observation of surface 
organic residue build-up, increased earthworm activity and a more “crumb-like” 
Structure of the soil in the SALT treatment as opposed to the Farmer's treatment. 
Also, the good corn production (2-3 m.t/ha/crop) even during dry season 
suggests more favourable soil properties in SALT. 


LABOUR 


One of the surprising results of the Test SALT study was in the area of 
labour. It had previously been thought that SALT farming would be more 
laborious due to the establishing and maintenance of contour hedgerows. 
However, from figure 5, it can be seen that although there is more labour in the 


Figure 5: Comparison of Labour Inputs 
SALT vs. Farmer's Farm 
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first year of the project due to hedgerow establishment and planting of 
permanent crops, there seems to be less labour involved in the succeeding four 
years. The relatively low labour requirements of SALT from 1986 to 1989 can be 
explained by the small area under annual crops and the low intensities of labour 
use in land under perennial crops/nedgerows relative to land under annual 
crops. 


However, in 1990, the labour in SALT becomes higher than in the Farmer's 
treatment due to the high production of permanent crops (primary citrus). 
Thus labour in SALT tends to increase with time until the permanent crops 
incorporated into the system attain maturity and reach maximum production. It 
should be noted that this extra labour is “harvest labour which is readily 
accepted by the farmer. 


In both treatments, the largest portion of labour was used for weeding of 
annual crops. In all, mean annuai labour input for SALT was slightly lower than 
that of the farm treatment over the six years. 


CONCLUSIONS 


The first definition of sustainability from "The American Heritage Dictionary" 
(Houghton Mifflin Company, 1978) is "to keep in existence; to maintain; or to 
prolong". In this respect, in regard to the above data and discussions, SALT can 
lay claim to being a "sustainable" upland farming system. 


Anthony Young ("10 Hypothesis for Soil-Agroforestry Research")’ defines 
sustainability as "Production + Conservation". In long form, he defines 
sustainable land use as "... that which maintains an acceptable level of 
production and at the same time conserves the basic resources on which 
production depends, so enabling production to be maintained". 


SALT maintains production at an acceptable level to the upland farmer. It 
helps him to sustain his production of his basic staple, corn, at levels equal to 
or greater than national averages. !t does this through protecting the soil against 
abusive erosion and ameliorating it at the same time by the additions of high 
amounts of leguminous biomass from the contour hedgerows. 


Moreover, it conserves the basic resources on which his production 
depends - namely the topsoil. This conservation of the topsoil enables 
production to be maintained over a Song period of time. How long a period of 
time? That question cannot be answered at the present. However, it should be 
noted that the rebuilding of destroyed topsoils and ecosystems due to man's 
wasteful and/or uninformed usage takes much longer than it took to destroy it. 
No farming system can "miraculously" restore unproductive soils overnight. 
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The topsoil has been described as the fine tine which separates civilizations 
from extinction; when it is gone, so will be the people that depend upon it for 
survival. SALT is no "miracle' system, but it is one sustainable farming system 
for the uplands that can help the upland farmer put back into production his 
unproductive farm and, at the same time, maintain his topsoil resource base. 
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HOW TO FARM YOUR HILLY LAND 
WITHOUT LOSING YOUR SOIL 


Mindanao Baptist Rural Life Center 
Kinuskusan, Bansalan, Davao del Sur, Philippines 


1. INTRODUCTION 


About 70 years ago the Philippines was almost totally covered with forest 
resources distributed throughout the archipelago. These resources provided 
income, employment, food, medicine, building materials, and water as well as 
a healthy environment. Today, of the 30 million hectares constituting the 
Philippines, only 16.7 million hectares (or 56%) is classified as forest. This 
consists of about 5.6 million hectares of unclassified land and 11.1 million 
hectares of forest land. 


2. SOIL EROSION : GREAT PROBLEM 


One of the great problems man will encounter when forest trees are cut 
extensively without replanting is soil erosion. The erosion of the topsoit—that 
thin upper crust on the earth's surface on which man plants his food crops—is 
an extremely serious problem in the Philippines. 


3. IMPORTANCE OF TOPSOIL 


Soil is the result of the gradual weathering of rocks and minerals. Soil 
formation is a very slow process that takes place at the rate of 2.5 centimeters 
per century. Topsoil is rich and fertile because of its organic matter content. 
Plants and animals die, decay, disintegrate, and are incorporated in the soil, 
making the soil fertile and capable of supporting the growth of food crops. 


4. FUNCTION OF TOPSOIL IN AGRICULTURE 


Topsoil stores plant nutrients, air, and moisture. It is a virtual factory of 
intense biological activity; innumerable fungi and bacteria in topsoil break down 
organic matter and make the soil richer. Topsoil, therefore, is essential to 
productive agriculture. 


The nutrients in topsoil are crucial to crop production. They are the food of 
plants. So if the topsoil is lost, you cannot get a good harvest from your land 
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unless you use expensive commercial fertilizer. The best thing you can do, 
therefore, is to protect your hilly land from soil erosion. Bear in mind that poor 
soil makes a farmer poor. 


5. APPLY "SALT" IN YOUR HILLY LAND 


There are several traditional ways of controlling soil erosion, such as 
reforestation, terracing, multiple cropping, contouring, and cover cropping. The 
Mindanao Baptist Rural Life Center in Kinuskusan, Bansalan, Davao de! Sur, 
Philippines, has developed an erosion control technique that is both easier and 
less expensive to implement than the traditional methods. This technology is 
known as SALT or Sloping Agricultural Land Technology. 


6. WHAT IS "SALT"? 


SALT is a package technology on soil conservation and food production, 
integrating different soil conservation measures in just one setting. Basically, 
SALT is a method of growing fieid and permanent crops in 3-meter to 5-meter- 
wide bands between contoured rows of nitrogen fixing trees. The nitrogen fixing 
trees are thickly planted in double rows to make hedgerows. When a hedge is 
1.5 to 2 meters tall, it is cut down to about 40 centimeters and the cuttings (tops) 
are placed in alleyways to serve as organic fertilizers. 


7. SALT : AN AGROFORESTRY SCHEME 


SALT is a diversified farming system which can be considered agroforestry 
since rows of permanent shrubs like coffee, cacao, citrus and other fruit trees 
are dispersed throughout the farm plot. The strips not occupied by permanent 
crops, however, are planted alternatively to cereals (corn, upland rice, sorghum, 
etc.) or other crops (sweet potato, melon, pineapple, castor bean, etc.) and 
legumes (soybean, mung bean, peanut, etc.). This cyclical cropping provides 
the farmer some harvest throughout the year. SALT also includes planting of 
trees for timber and firewood on surrounding boundaries. Examples of tree 
species for "boundary forestry" in SALT are mahoganies, casuarinas, 
sesbanias, cashew nuts, pili nuts, etc. 


8. HISTORY OF SALT 


SALT was developed on a marginal site in Kinuskusan, Bansalan, Davao del 
Sur. In 1971 the Mindano Baptist Rural Life Center started to employ contour 
terraces in our sloping areas. Dialogues with local upland farmers acquainted 
the Center with farm problems and needs which gave us the impetus to work out 
a relevant and appropriate upland farming system. 
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From testing different intercropping schemes and observing ipil-ipil-based 
farming systems in Hawaii and at the Center, the SALT was finally verified and 
completed in 1978. While it was still in the developing stage, the following 
guidelines were considered essential. The system must: adequately contro! soil 
erosion, help restore soil structure and fertility, be efficient in food crop 
production, be applicable to at least 50 per cent of hillside farms, be easily 
duplicated by upland farmers with the use of local resources and preferably 
without making loans, be culturally acceptable, have the small farmer as the 
focus and food production as the top priority, be workable in a relatively short 
time, require minimal labour, and be economically feasible. 


In 1978 a hectare of land was selected as a test site at the Mindanao Baptist 
Rural Life Center. It was typical of the surrounding farms: slope steeper than 15 
degrees, had been farmed for five years or more, and had soils similar to those 
of most farms in the area. Contour lines were established carefully with the aid 
of an A-frame and planting of hedgerows and permanent crops was begun. 


9. ADVANTAGES OF SALT 


The advantages of SALT are that it is a simple, applicable, low-cost, and 
timely method of farming uplands. It is a technology developed for farmers with 
few tools, little capital, and little learning in agriculture. Contour lines are run by 
using an A-frame transit that any farmer can learn to make and use. A farmer 
can grow varieties of crops he is familiar with and old farming patterns can be 
utilized in the SALT system. 


lf farmers leave the SALT farm, like some tribal groups do, the nitrogen fixing 
trees will continue to grow and overshadow the crop area. By the time the land 
is reverted to cultivation, the soil has been enriched already by the large amount 
of nitrogen fixing leaves and there is no erosion to contend with. In addition, the 
trees may be harvested for firewood or charcoal. 


10. VARIOUS FORMS OF SALT 


There are several forms of SALT, and a farmer may wish to use the SALT 
system in several variations. Small Agro-Livestock Land Technology (SALT 2) 
and Sustainable Agroforest Land Technology (SALT 3) are two variations of 
SALT that are being tested at the Mindanao Baptist Rural Life Center. Other 
variations could be developed. 


SALT 2 (Small Agro-Livestock Land Technology) is a system in which 
animal production is integrated into a conventional SALT type project. One 
example may be one-fourth hectare producing forage and food for animals (such 
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as dairy goats or meat goats) with the manure from the animals being used to 
grow corn in another one-fourth hectare that the farmer has contoured, the corn 
being grown in the alleyways between the hedgerows. In one test here at the 
MBRLC the yield was four tons of shelled com per hectare per crop using goat 
manure as the source of fertilizer. Other combinations of animals and crops 
could be used. 


SALT 3 (Sustainable Agroforest Land Technology) is a cropping system in 
which a farmer can incorporate food production, fruit production, and forest 
trees that can be marketed. The farmer first develops a conventional SALT 
project to produce food for his family and possibly food for livestock. On another 
area of land he can plant forest fruits such as rambutan, durian, and lanzones 
between the contour lines. The plants in the hedgerows will be cut and piled 
around the fruit trees for fertilizer and soil conservation purposes. A small forest 
of about one hectare will be developed in which trees of different species may 
be grown for firewood and charcoal for short-range production. Other species 
that would produce wood and building materials may be grown for medium and 
long-range production. 


In some areas where the soil is too steep for row crops, contour lines 
may be established two or three meters apart and planted with flemingia or 
some other hedgerow species, and in between the hedgerows coffee, cacao, 
calamansi or other permanent crops could be planted. 
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THE TEN STEPS OF 
SLOPING AGRICULTURAL LAND TECHNOLOGY 


STEP ONE : MAKE AN A-FRAME 


11. MAKING THE A-FRAME 


In SALT, the first instrument you need is an A-frame. This is a simple yet 
effective tool which looks like the letter A—thus its name. 


12. ONLY LOW-COST MATERIALS ARE NEEDED 


The A-frame is so simple that you can make your own using materials 
generally found in your farm. To make the A-frame, three sturdy wooden or 
bamboo poles, a saw or bolo, an ordinary carpenter's level, and string or rope 
are needed. Cut two pieces of wood at least one meter long to serve as the legs 
of the A-frame. Cut the third piece at least one-half meter long to serve as the 
crossbar of the frame. 


13. ASSEMBLE THE A-FRAME 


Tie together the upper ends of the longer poles. Let the lower ends of the 
legs stand on level ground. Spread the legs about one meter apart to form a 
perfect angle. Brace horizontally the shorter pole to become a crossbar between 
the two legs. Tie the carpenter's level on top of the crossbar. 


14. USE OF THE A-FRAME 


‘Use the A-frame to find the contour lines of the land. Soil erosion can be 
prevented by plowing and planting following the contour lines. The contour line 
is a level line from one end of the field to the other and is found around the hill 
or mountain. 
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STEP TWO : LOCATE THE CONTOUR LINES 


15. FINDING THE CONTOUR LINES 


Cut tall grasses or remove any obstructions so that you can move easily and 
mark lines. Two people will make the work much easier and faster. One will 
operate the A-frame while the other marks the located contour lines with stakes. 


16. HOW TO START 


Make a study of the area for which contour fines are to be determined. Begin 
marking contour lines near the highest point. Let the A-frame stand on the 
ground. Without moving the rear leg, lift the front leg. Then put the front leg down 
on the ground that is on the same level with the rear leg. 


17. A CONTOUR LINE IS A LEVEL LINE 


The two legs of the A-frame are on the same level when the air space in the 
carpenter's level stops in the middle. When this happens, it means that you have 
found the contour line which is a level line between the two legs of the A-frame. 
Mark with a stake the spot where the rear leg stands. 


18. LENGTH OF THE CONTOUR LINES 


Move the A-frame forward by placing the rear leg on the spot where the front 
leg stood before. Adjust the front leg again as in Item #16 until it levels with the 
rear Jeg. For every two to three meters of contour line you find, mark it with a 
stake. Follow this procedure until you reach the entire length of the contour line 
which is the other side of the mountain or hill. 


19. DISTANCE BETWEEN CONTOUR LINES 


Try to locate as many contour lines as possible. The contour lines should be 
spaced from four to six meters apart. ‘ 
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STEP THREE : PREPARE THE CONTOUR LINES 


20. CULTIVATING THE CONTOUR LINES 


After you have found and marked the contour lines, prepare them by 
plowing and harrowing until ready for planting. The width of each area to be 
prepared should be one meter. The stakes will serve as your guide during 
plowing. 
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STEP FOUR : PLANT SEEDS OF NITROGEN FIXING TREES 


21. PLANTING SEEDS OF NITROGEN FIXING TREES 


On each prepared contour line make two (2) furrows at a distance of 
one-half meter apart. Plant at least two to three seeds per hill at a distance of 
one-fourth inch between hills. Cover the seeds firmly with soil. (Ipil-ipil seeds 
should be soaked overnight in water before planting). 


22. IMPORTANCE OF NITROGEN FIXING TREES 


The ability of nitrogen fixing trees to grow on poor soils and in areas with long 
dry seasons makes them good plants for restoring forest cover to watersheds, 
slopes and other lands that have been denuded of trees. Through natural leaf 
drop they enrich and fertilize the soil. In addition, they compete vigorously with 
coarse grasses, a common feature of many degraded areas that have been 
deforested or. depleted by excessive agriculture. 


23. EXAMPLES OF NITROGEN FIXING TREES 


Ipil-ipil (Leucaena leucocephala) is the best example of nitrogen fixing trees 
for hedgerows on the SALT farm. Other examples of nitrogen fixing trees are 
Flemingia congesta, Acacia villosa, Gliricidia sepium (locally known as madre 
de cacao or kakawate), Leucaena diversifolia (the so-called acid-tolerant ipil- 
ipil), and the Desmodium family (gyroides, distortum, and discolor). 
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STEP FIVE : CULTIVATE ALTERNATE STRIPS 


24. WHAT IS A STRIP? 


The space of land between the thick rows of nitrogen fixing trees where the 
crops are planted is called a strip. 


25. CULTIVATING ALTERNATE STRIPS 


lf you wish to prepare the soil for planting before the nitrogen fixing trees are 
fully grown, do it alternately, on strips 2, 4, 6, 8 and so on. Alternate cultivation 
will prevent erosion because the unplowed strips will hold the soil in place. When 
the nitrogen fixing trees are fully grown, you can proceed with cultivation on 
every strip. 
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STEP SIX : PLANT PERMANENT CROPS 


26. PLANTING OF PERMANENT CROPS 


Permanent crops may be planted at the same time the seeds of nitrogen 
fixing trees are sown. Only the spots for planting are cleared and dug; later, only 
ring weeding is employed until the nitrogen fixing trees are large enough to hold 
the soil so full cultivation can begin. 


27. EXAMPLES OF PERMANENT CROPS 


Coffee, banana, citrus, cacao, and others of the same height are good 
examples of permanent crops. Tall crops are planted at the bottom of the hill 
while the short ones are planted at the top. 
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STEP SEVEN : PLANT SHORT-TERM CROPS 


28. PLANTING SHORT-TERM CROPS 


You can plant short and medium-term income producing crops between 
strips of permanent crops as a source of food and regular income while waiting 
for the permanent crops to bear fruits. 


29. SUGGESTED SHORT-TERM CROPS 


Suggested short and medium-term crops are pineapple, ginger, gabi, castor 
bean, camote, peanut, mung bean, melon, sorghum, corn, upland rice, etc. To 
avoid shading, short plants are planted away from tall ones. 
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STEP EIGHT : TRIM NITROGEN FIXING TREES 


30. TRIMMING OF NITROGEN FIXING TREES 


About once a month the continuously growing nitrogen fixing trees are cut 
down at a height of one to one and a half meters from the ground. Cut leaves 
and twigs are always piled at the base of the crops. They serve as an excellent 
organic fertilizer for both the permanent and short-term crops. In this way only 
a minimal amount of commercial fertilizer (about 1/4 of the total fertilizer 
requirements) is necessary. 
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STEP NINE : PRACTICE CROP ROTATION 


31. ROTATE YOUR NON-PERMANENT CROPS 


A good way of rotating is to plant grains (corn, upland rice, sorghum, etc.), 
tubers (camote, cassava, gabi, etc.) and other crops (pineapple, castor bean, 
etc.) on strips where legumes {mung bean, bush sitao, peanut, etc.) were 
planted previously and vice versa. This practice will help maintain the fertility 
and good condition of your soil. Other management practices in crop growing 
like weeding and pest and insect control should be done regularly. 


PERMANENT ° 
CROPS 
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STEP TEN : BUILD GREEN TERRACES 


32. MAINTAIN YOUR GREEN TERRACES 


Apart from providing you with adequate food and sufficient income, another 
even more important benefit of using SALT is the control of soil erosion. This is 
done by the double thick rows of nitrogen fixing trees and the natural terraces 
being formed along the contour lines of the hill. As you go on farming the sloping 
land, keep gathering and piling up straw, stalks, twigs, branches, leaves, rocks, 
and stones at the base of the rows of nitrogen fixing trees. By doing this regularly 
and as the years go by, you can build strong, permanent, naturally green and 
beautiful terraces which will reliably anchor your precious soil in its right place. 
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33. GOOD QUALITIES OF SALT FARMING 


As a proven system of upland farming, SALT has certain good qualities over 
both the traditional techniques of slash-and-burn and conventional terrace 
farming. 


One, the SALT system protects the soil from erosion. 

Two, it helps restore soil fertility and structure. 

Three, it is efficient in food crop production. 

Four, it is applicable to’ at least 50 per cent of hillside farms. 
Five, it can be duplicated readily by hillside farmers. 


Six, it is culturally acceptable because the farming techniques are in 
harmony with Filipino beliefs and traditional practices. 


Seven, it has the small family as the focus and food production as the top 
priority. Fruit trees, forest, and other crops are secondary priority. 


Eight, it is workable in a relatively short time. 

Nine, it is economically feasible. 

Ten, it is ecologically sound. 

Eleven, the SALT farm can easily revert back to forest land if left unfarmed. 


Twelve, it fits into the framework of the Government's rainfed resources 
development strategy for the uplands. 


34. NATIONALIZATION OF THE SALT SYSTEM 


The following groups have received training and have established SALT 
projects in their respective areas: Ecosystem Research and Development 
Bureau (ERDB), U. S. Peace Corps, British Volunteers, Department of 
Agriculture, Department of Agrarian Reform (DAR), Federation of Free Farmers 
(FFF), Rainfed Resources Development Project (RRDP), Farmers Training 
Center for Rural Development (FTC-RD), Philippine Coconut Authority (PCA), 
New Tribes Mission, REACH Foundation, Inc., Center for Rural Technology 
(CRT), Christian Reformed World Mission (CRWM), Negros Forest and 
Ecological Foundation, Inc., Save the Children Foundation, Department of 
Education, Culture, and Sports (DECS), Visayas State College of Agriculture 
(VISCA), Meralco Foundation, Inc., Shell Foundation, Inc., Overseas 
Missionary Fellowship (OMF), and Farming Systems Development Corporation 
(FSDC). 
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35. INTERNATIONALIZATION OF THE SALT SYSTEM 


Many countries and international organizations are now aware of SALT. The 
United States Agency for International Development (USAID), International 
Development Research Center (IDRC), Food and Agriculture Organization of 
the United Nations (UN-FAO), Nitrogen Fixing Tree Association (NFTA), 
Winrock International, World Bank, World Neighbours, Environment and Policy 
Institute (EAPI) of the East-West Center, Southeast Asian Regional Center for 
Graduate Study and Research in Agriculture (SEARCA), International Institute 
of Tropical Agriculture (IITA), international Rice Research Institute (IRRI), 
and International Institute of Rural Reconstruction (IIRR) know about this 
technology. 


36. FOREIGN VISITORS 


Upland development researchers and scientists from Nepal, Indonesia, 
India, Sri Lanka, Japan, China, Korea, Bangladesh, New Guinea, Nigeria, 
Mozambique, Ethiopia, the Solomon Islands, Malaysia, Liberia, Ghana, 
Thailand, Taiwan, Great Britain, United States, and Australia, among others, 
have visited the hillside demonstration area in Bansalan, Davao del Sur for 
possible adoption of the technology for their countries. 


37. CONCLUSION 


The Mindanao Baptist Rural Life Center recognizes that SALT is not a 
perfect farming system. There is not and never will be one system for all farmers. 
SALT is not a miracle nor a panacea. To establish a one-hectare SALT farm 
requires much hard work and discipline. There is no easy way. It takes three to 
ten years to deplete the soil of nutrients and to lose the topsoil;.no system can 
bring depleted, eroded soil back into production in a few short years. Soil loss 
leads to low yields and poverty, but land can be restored to a reasonable level 
of productivity by using SALT. 


Do you have any questions or suggestions? Let us know. See us personally 
at the Mindanao Baptist Rural Life Center in Kinuskusan, Bansalan, Davao del 
Sur or write to us at P.O. Box 94, Davao City. We will be happy to receive your 
letter. 
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SOME FACTS AND FIGURES ON 
SALT (Sloping Agricultural Land Technology) Farm 


Location : Kinuskusan, Bansalan, Davao del Sur 

Area : 1 hectare 

Slope : 25% 

Climate : Type D (with about 100-125 inches rainfall per year) 

Soil : Miral Clay Loan 

PH : 5.5; Low N; Low P; Medium K 

Total length of ipil-ipi! hedgerows = 1,804 linear meters: 

Ipil-ipil yield of 1 linear meter = 1 kilo of green leaves 

Ipil-ipil yield per harvest per hectare = 1,804 kilos of green leaves 
1 kilo of green ipil-ipil leaves = 325 grams of dry leaves 

3 kilos of green leaves = approximately 1 kilo of dry leaves 

1,804 kilos of green leaves = approximately 601 kilos of dry leaves 
Leaf and stem yield per harvest per hectare = 3,608 kilos 


100 kilos of dry ipil-ipi! leaves = 4.3 kilos ‘of N; 2.0 kilos of P; 1.5 kilos 
of K 

10 harvests per year of ipil-ipil = 

a. 36,080 kilos of green leaves and stems 

b. 18,040 kilos of green leaves 

c. 6,013 kilos of dry leaves 

One year harvest of ipil-ipil = 

a. 258.5 kilos of N or about 11 bags of Urea 


b. 120.2 kilos of P or about 12 bags of 0-20-0 (Solophos) 

c. 90.1 kilos of K or about 3 bags of 0-0-6- (Muriate of Potash) 
Corn yield per hectare : 

a. Without fertilizer = 1.5 tons 

b. With ipil-ipil only = 3.3 tons 

c. With commercial fertilizer = 4.3 tons (100-50-0) 

Per P1.00 investment SALT will give you a net return of about: 
P0.05 or 5% during the first year 

P1.04 or 104% during the second year 

P1.31 or 131% during the third year 

P2.07 or 207% during the fourth year 

P4.15 or 415% during the fifth year 


eaoom 
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APPENDIX A. Cost and return analysis of the SALT Demonstration Plot, 
1980 to 1989 (in Pesos, P), 1 hectare 
Total Expense” Net_Income/Mo. 


P 5,693.20 P 1,117.50 P 4,575.70 P 381.31 ** 


3,055.45 583.25 2,472.20 206.02 *" 


9,007.30 1,833.10 7,174.20 597.85 


6,471.33 1,228.55 5,242.78 436.90 **" 


14,287.36 1,741.75 12,545.61 1,045.47 **"" 


15,559.62 1,858.34 13,701.28 1,141.77 


13,294.88 1,710.07 11,584.81 965.40 *"*** 


17,257.75 1,182.97 ew eae 


3,062.13 14,195.62 


13,869.82 2,764.55 11,105.27 925.44 


18,795.73 1,331.74 


2,814.85 15,980.88 


Inputs such as seed, insecticides, fertilizer. No labour included. 
Permanent crops were not yet producing. 

A six month drought on Mindanao happened this year. 
Permanent crops began producing. 

Psyllid infestation of Leucaena was at highest level. 

No Leucaena available; used commercial fertilizers. Leucaena hedgerows were replaced by 
Flamingia macrophylla. 


APPENDIX B. Comparison of SALT model with a local farming system 
(1 hectare) 


Labour (1 year) 100% of work hours | 50% of work hours 


Com yields (2 crops per year) ; 2000 kg per crop” 500 kg per crop** 


Soil loss Slight Severe 


* 


Only leaves from ipil-ipil in hedgerows were used as fertilizer. 


The local farmer used neither commercial fertilizer. nor ipil-ipil. 
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APPENDIX C. Effect of nitrogen sources on corn production (DMR-2 
variety) over 8 croppings, 1/2 hectare 


No fertilizer 

Ipil-ipit leaves from hedgerows 
Commercial fertilizer” + ipil-ipil 
Ipil-ipil = commercial fertilizer 
Commercial fertilizer only 


LSD % 5 level 


“Commercial fertilizer applied = 100 kg N; 50 kg P/ha. 


APPENDIX D. Average yields (six croppings) of two corm varieties in a 
SALT experiment treated with ipil-ipil as fertilizer 


Variety Yield (tons/ha.) 
Tinigib 1.99 
DMR-2 2.18 
Mean 2.09 
LSD (0.05) 0.58 
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AN ALTERNATIVE METHOD OF MOISTURE AND 
SOIL CONSERVATION ON UPLANDS 


PRADAN 
West Bengal 


INTRODUCTION 


The method which is discussed below has been developed and practiced in 
the villages of Jamgoria, Rakdih, Kasidih and Ghastoria of Manbazar I block of 
Purulia District. But as a new method, it has not yet passed the test of a minimum 
time when we can recommend it freely to the villages with total responsibility on 
our side. In this write-up an endeavour is made to describe the method. We 
solicit opinions from all concerned to point out the loopholes and measures for 
improvement. 


OBJECTIVE 


a. To create a situation of raising one or even two Kharif/Autumn crops through 
soil-moisture conservation. 


b. To protect the upland/semi-upland rice from the failure of rain during 
September and to expedite the process of poverty alleviation thereby. 


THE TOPOGRAPHY OF CHHOTANAGPUR AND LAND DISTRIBUTION 
PATTERN 


The diagram below could be of help to understand this. 


UPLAND 


MEDIUM UPLAND 


é\ MEDIUM LOWLAND 


MORRUM 


LAYER 


OR ROCKEY | aN LOWLAND 


j 


SOIL DEPTH 
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Elevation of land Ownership 


Upland Big farmer/Patta holder/Forest department 
Medium upland Big/Medium/Small/Margina! farmer 

Medium lowland Big/medium and small farmer to some extent 
Low land Big farmer mainly 


The aforesaid profile of land holders is very common with respect to the 
topography of land, socio-economic or historic whatever might be the cause 
behind it. 


THE PRESENT SITUATION OF WATER RESOURCES 


Average annual precipitation, the prime source of natural water is 1350 mm. 
Generally 1000 mm precipitation is sufficient to raise medium duration rice 
varieties (with 60% water use efficiency). As such, Kharif paddy should not die 
out of draught. Still, incidence; of crop failure on upland is very common. 
Irrigation facility is extremely limited. Streams and rivulets flow down near the 
low lands. Though it is not impossible to lift water to provide some life-saving 
irrigation to those uplands, proper necessary arrangements are found to be 
lacking. Even if it is made, there is every doubt whether it will reach to the small 
and marginal farmer during the post transplanting lean period when they suffer 
from acute shortage of capital. 


WE ARE TOO ALOOF TO CONSERVE MOISTURE ON OUR UPLANDS 


It is evident that our farmers don't allow even a single breach on the bund 
of their farm land that they have traditionally inherited all over the country. But 
when similar land development work is done by soil conservation department on 
uplands, nobody takes care of those. 


Amongst many other reasons, following could be worth -to mention here. 


a. Moisture conservation part has been given less importance when soil 
conservation has been taken care of. 


b. Commonly practiced method like contour bundingftrenching for the sake of 
soil conservation has some inherent problems. 


Let me elaborate the second one, so that we can improve the proposed 
alternative method side by side with this commonly practiced method. 


Firstly, the size of land holdings (either big or small) are comparatively 
smaller in this region. Moreover, it is fragmented and dispersed. Pieces of land 
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have rectangular shape. Consequently its boundary does not follow the locus of 
the contour line for conservation practices. 


Secondly, it requires skilled labour and close supervision to prepare bund 
and trenches along the contour which are absent when such a work is done. 


Thirdly, in most of the cases contour trench and bunds are not prepared with 
proper calculation of amount of runoff water that is supposed to be retained by 
it, the result being frequent breach of the structures. 


Fourthly, in case of stoney soil (coarse and loose textured) leakage is a 
common phenomenon. Hence for one reason or other (like fault in contour 
bunding, leakage, breach, etc.) in many cases, those structure behave like 
drainage channels and facilitate soil erosion. 


In many villages of our Purulia district soil conservation department, 
Government of West Bengal did soil/moisture conservation work raising high 
bunds on private lands. But the farmers themselves cut the bunds to drain 
out water as some leguminous crops they sowed were vulnerable to water 
stagnation. 


SPECIALITY OF THE PROPOSED ALTERNATIVE METHOD 


Basically it is a technique of in-situ moisture conservation (along with soil 
conservation) where the existing skill of villager and local labourer have been 
utilised, keeping the amount of expenditure low to be affordable by the poor 
small and marginal farmer. To check almost 100% surface runoff it needed 
(depending on local wage rate) on an average Rs. 450/acre of land treatment 
(this is for 3300 cubic feet of soil work). 


THE CORE IDEA 


Basically, it involves plotting of uplands into smaller plots and to dig a 
collection pit in each plot. When slope is more than 10% it may need a bit 
modified design. In this article we limit our discussion for lands having average 
slope of 3%-5%. Plot size is maintined 30 ft to 35 ft x 40 tt, ie., 1200 to 1400 sq. 
feet and the volume of collection pits are 100 to 110 cubic feet. The soil required 
for bunding comes from the excavation of collection pit only. A general design 
of the pit has average cross-section 36 sq.ft. and depth 3'. The base width, top 
width and height of the bunds are 2', 1' and 1' respectively. On these bunds, one 
spill-way of appropriate size should be given for critical days when the precipi- 
tation be as high as 100 mm or more. (During last 10 years, such occasions in 
Purulia have been not more than five). 


100 
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The diagram follows : 


COLLECTION PIT 


The soil required to prepare the bunds of each plot (40' x 30') is equal to 
70 x2+1x1/1 = 105 cubic feet, which is nearly equal to the amount of soil 
excavation from the pits. It is to be kept in mind that for making a suitable bund 
common sense is more important than the dimension given above. The bund 
across the slope should be made stronger putting more soil, the bund along the 
slope, which merely acts like runoff divider can be made thinner and lower. 


PROPER ATTENTION SHOULD BE GIVEN TO THE FOLLOWING FACTORS 


1. Situation of the bund : Either small or big, whatever be the size/area of the 
land, it should be self carrying, viz. runoff water from no other adjacent area 
should influence it. Always upper lands should be treated first. 


2. Slope of the land and its direction. 


Porosity, permeability, water holding capacity, existence of impervious 
layer below the soil and such other related factors should be taken into 


consideration. 
4. Intensity of rainfall. 


All those factors determine the amount of runoff which in turn determine the 
amount of minimum earth work in the form of pits and bunds. 
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It was felt necessary to write all these particularly for an interested person 
who is in a situation where nature and property of soil are different from this 
locality. 


Now let us analyse the technical feasibility of our work that we have done. 


We have considered 100 mm or 4 inch as the amount of maximum 
precipitation in consecutive three days, there is rare occasion (Say once a year) 
when rainfall cross this limit. Accordingly 1200 sq.ft. area gets 1200 x 4/ 12 = 
400 cubic feet of water from such a heavy precipitation. Of this 100 cubic feet 
could be stored in the pit. Rest 300 cubic feet could be stored within the plots. 
Because, even if we allow 9" high stagnation of the 1' high bund, the proposed 
plot has the capacity to store 337.5 cubic feet water. 


But there is very less possibility to have that much stagnation. Where there 
is atleast 4 feet soil depth a 1200 sq.ft. plot has 1200 x 4 = 4800 cubic feet soil 
to hold water. And to be fully saturated it needs as high as 1600 cubic feet water 
(likewise when depth of soil increase, water holding capacity also increases and 
vice versa). 


When the soil has that much capacity to hold water why we should go 
for bunding and collection pits. 


\t is evident from an experiment (place Ghastoria, Manbazar, Block I, 
Purulia) that precipitation @ 1 mm/minute leads to runoff only after 6 to 7 
minutes, i.e., rate of precipitation becomes more than rate of percolation. When 
a few centimeter of top soil gets drenched, surface tension phenomenon 
working and facilitates surface runoff. 


As we allow the water to spread all over the land surface, it increases the rate 
of evaporation loss, also increases the possibility of crop failure (pulse crop) due 
to stagnation. Again, when we try to collect run-off water in the form of a pond 
downstream, we ignore the upper catchment, its water holding capacity and 
equity in moisture distribution. 


Now, we shall discuss how this method helps in crop raising during sudden 
drought spells in the monsoon. 


Where depth of soil is more, as we stop run-off loss, it gets more time to 
absorb sufficient moisture and when surface gets dried, the capillary water 
comes upto meet the demand of crop. But in the uplands of Purulia, soil depth 
is less, more porous and there is semi impervious to impervious morrum or 
stoney layer below it. 


Let us consider a sample patch of 1200 sq.ft. as stated before. Say, its 
previous depth is 4 feet and maximum water holding capacity is 1600 cubic feet. 
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In this context after a few good rains if a sudden dry spell comes, what would 
happen? 


About 25 to 30% of 1690 cubic. feet of water would be retained as carpillary 
water and rest 70% will flow down as gravitational water but as is gets stuck at 
the impervious layer below, it will flow towards comparatively lower plots as 
seepage/sub-surface flow. It has been observed that after 200 feet length the 
lower plots show enough moisture regime to sustain crop against a drought of 
15 days. Naturally, it is reasonable to hope that if a longer/more lengthy area 
could be treated, then leaving upper 150-200 feet land, the rest can be protected 
from short drought spells during the latter part of monsoon. 


in Jamgoria village we could treat about 6 ha of land with this method. This 
Jand earlier barely produced any grass, even to feed the stray cattle. After 
treatment a patch of 5 bigha (about 1.6 acre) produced 1400 kg of pumpkin. 
Also, from another patch of 0.1 acre the production of perennial pigeon 
pea (var:lc.p. 8094) was about 30 kg (duration September to February). 
Similarly, trials of other vegetables like Bhindi, Cowpea, Chilli, Radin were also 
satisfactory. 


CONCLUSION 


As we discussed earlier, development of upland (tanr) is not the only aim. 
Though uplands are to be attached, our first target is to protect the uptand rice 
crop. But as we can not go to the upland rice field leaving the upland untreated, 
upland (tanr) has to be treated first. In this area, about 60% of land is upland. 
A major part of the total precipitation on this upland runs down and creates 
erosion hazards and also causes pressure on low land rice fields. 


As we consider the tand-holding pattern described before, it shows how this 
method has more chances of a successful adoption. The uplands which are 
treated first, in many cases belong to the less poor. As they spend on treatment, 
they gain by way of raising crops on the uplands which was hitherto mostly 
unproductive. Poorer people gain by way of employment generation. Down 
below, the medium uplands also gain even if they are not treated by way of 
moisture recharge on uplands and consequent seepage. Poorest people's 
paddy crop here gets the assurance of moisture and crop failure is thwarted: 


FAR REACHING IMPACTS OF THE METHOD WHEN USED IN LARGE 
SCALE 


As it is basically a method of in-situ moisture conservation and the inherent 
water holding capacity of soil is used here, it would limit the necessity of big 
bunds or other water holding structures which is otherwise made just to collect 
the surface run-off of upper catchment. 
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In relatively lower lands, it will increase the ground water recharge, where 
the poor farmer also can make dug-wells or small pits which will encourage 
irrigated cropping and fishery. 


It will facilitate natural regeneration. There are two prime reasons behind the 
denundation of the earth. First is the felling of trees and bushes. And second one 
is just the result of the first. Due to felling of trees, rate of surface run-off 
increases which decreases rate of deep percolation. As a result moisture regime 
reduces and hinders natural regeneration. This type of moisture and soil 
conservation method could: be used with some modification to cope with the 
situation. 
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ACTION PLAN EMERGING OUT OF 
SUSTAINABLE AGROFORESTRY LAND TECHNOLOGY 
(SALT) WORKSHOP 
ON MULTIPLE LAND USE HELD ON 15TH APRIL 1991 


Presented by 
DR. S. N. PATRA, Ph.D. Forestry 


Associate Professor 
Department of Forestry, O.U.A.T., Bhubaneswar 751 001 


I. BACKGROUND 


l.a The last meeting presided over by Mr. Forss¢ concluded that there will be 
a few seminars/workshops on the subjecis : Multiple Land Use, Conservation cf 
Energy and Land Availability: The first workshop was conducted by the SIDA in 
collaboration with XIM, Bhubaneswar and OQUAT. The participants were from 
the Forest Department, Social Forestry Directorate, Agriculture Directorate, 
Horticulture Directorate, Soil Conservation Directorate, XIM, OUAT, ORSAC 
and Department of Science & Technology. THIS WORKSHOP IS STRATEGIC 
AS ESSENTIAL PRE-REQUISITE BEFORE IMPLEMENTATION OF SALT IN 
THE STATE AS AN ALTERNATIVE TO SHIFTING CULTIVATION. 


1.6 Sharing of experience between the participants revealed that multiple 
land use practices need an intensive feedback system fcr effective people's 
participation to solve the problem of conservation in relation to soil and 
vegetation. 


The discussion revealed that the parameters for sustainability did not 
increase for the tribals as compared to other population, therefore, income 
generating agroforestry need to be identified for the tribals and land less 
labourers. integration of land use planning and management objectives on 
ecological benefit need more consideration. The research on maximum 
utilisation of Forest land (Social Forest) to provide a system for effective growth 
interaction between trees and food crops stiould be replicated in the social 
forests so that it will give confidence to people that agro-forestry systems can 
provide multiple sources of income. 


eee =e 
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Experience sharing revealed that economic incentive is the attraction for 
the tribals and that they do not feel the need for the conservation of the 
environment and soil. Structural and Ecological parameters should be studied 
for the slopy land so that appropriate areas can be classified for the income 
generating agroforestry system. 


I. ACTION PLANS 


li.a Discussion relating to action sustainability in Agroforestry system. 


Gs The economics of Agro Forestry should be categorised for tribals and non- 
tribals. 


a Income generating parameters must be developed in social forestry 
approaches. 


a Choice on application of agroforestry system must be integrated with land 
use planning. 


a Rehabilitation of shifting cultivators must collaborate with potential Agro- 
forestry to provide income. 


O Land being limiting factor, involvement of landless labourers, into the 
social forestry plantation must be properly regulated. 


Os Choice of crops and Socio-economic conditions should be taken into the 
consideration for starting sustainable Agroforestry system. 


a People's participation to care for the plantation must not be planned on 
give and take basis but should be on the basis of dependance on the Agro- 
forestry income generating factors. 


qo Soil and land capability must be taken into consideration in different 
Agroforestry systems. 

I.b PLAN STRATEGIES 

A. Training 


a Avenues for training on Sustainable Agroforestry Land Technology 
(SALT) need to be explored from Asian Rural Life Development 
Foundation, Philippines. 


Qs Training for Grassroot level workers to be developed in different Regional 
Centres on SALT. 


The possibility of having resource persons from Philippines for training 


must be evaluated. 
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Demonstration 


Demonstration plots in different regions should be raised in the first phase 
under the personal guidance of Dr. Watson. 


Several other Demonstration plots will be taken up in the Second phase 
by the trained personnel in the four districts of Phulbani, Kalahandi, 
Koraput and Keonjhar. 


Demonstration on farmer's field will be carried out in the third phase to 
develop confidence among the villagers. 


Research 


To evaluate the adaptability of species in different regions, experiments 
will be carried out with several species of trees. 


Agricultural Crops of dry land nature and crop having special adaptability 
to the regions will be studied. 


Introduction of High-yielding income generating crops will be studied 
under the SALT system. 


Extension 


A suitable model will be prepared for the implementation of SALT in Social 
Forestry Project. a 


Agro Forestry Extension Officers will be appointed having forestry back- 
ground to implement the extension activities in all four districts, where 
shifting cultivation is practiced. 


A Regional Joint Director will be in charge of Agro Forestry activities in 
Social Foerstry Project. 


MANPOWER IMPLEMENTATION 


12 Agro Forestry Officers will be taken up for SALT in the four districts of 
Phulbani, Kalahandi, Koraput and Keonjhar. 


Village Forest workers of the Social Forestry Project will be associated 
with the Agro Forestry Officers for implementation of SALT. 


The Regional! Joint Director for Agro Forestry will coordinate the activities 
of the Agro Forestry Extension Officers. 
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APPENDIX I 


ONE-DAY WORKSHOP ON MULTIPLE LAND USE 
AT PANTHANIWAS, PURI, 15TH APRIL, 1991 


LIST OF PARTICIPANTS 


1. Mr.M. C. Das, IFS Principal Chief Conservator of Forests, 
Bhubaneswar 
2. Dr. Ram A Sharma, IFS Deputy Conservator of Forests 


(Evaluation), Bhubaneswar 


3. Mr. Choudhury G. Mishra, IFS — Regional Joint Director, SFP, 


Bhubaneswar 
4. Dr. C. R. Mohapatra, IFS Regional Joint Director, SFP, Berhampur 
5.  Mr.D. S. Patnaik, IFS Regional Joint Director, SFP, Sambalpur 
6. Mr.P. K. Sarangi, OFS(F) Deputy Director (T&E), 


O/o of the Directorate of Social Forestry 
Project, Orissa, Bhubaneswar 


7.  Mr.S. C, Mishra, IFS Deputy Director (P&R), 
O/o of the Directorate of Social Forestry 
Project, Orissa, Bhubaneswar 


8. Mr.P. K. Sahu, OFS-1 Deputy Director, SFP Division, Koraput 

9. Mr. B. N. Hota Deputy Director, SFP Division, Bargarh 

10. Mr. P. C. Prusty, IFS Deputy Director, SFP Division, Cuttack 

11. Mr. D. Sahu, IFS Deputy Director, SFP Division, Puri 

12. Dr.S.N. Patra Associate Professor, OUAT, 
Bhubaneswar 

13. Dr. M. V. d. Bogaert, sj Coordinator, CENDERET, 


XIM, Bhubaneswar 
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14, 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


25. 


26. 


27. 


Prof. S. P. Das 


Mr. Rajesh Mishra 


Dr. L. H. Ekstrand 


Mr.B. R. Das 


Dr. J. M. Patnaik 


Ms.Neera Mendiratta 


Mr. Kundan Kumar 


Mr. Jagannath Sahani 


Mr. A. Singsit 


Mr.N. K. Das 
Mr. D. Harold Watson 


Mr. Jeff Palmer 


Mr.M. F. Ahmed, IFS 


Mr. K. M. Chari 


Faculty Member, CENDERET, 
XIM, Bhubaneswar 


Research Officer, CENDERET, 
XIM, Bhubaneswar 


Coordinator, |SO/Swedforest, 
Bhubaneswar 


Director, Soil Conservation, 
Government of Orissa, Bhubaneswar 


Director, Environment, 
Government of Orissa, Bhubaneswar 


Office of the Coordinator, 
1SO/Swedforest, Bhubaneswar 


Office of the Coordinator, 
!SO/Swedforest, Bhubaneswar 


Deputy Director of Agriculture, 
Government of Orissa, Bhubaneswar 


General Manager, TRIFED, 
Government of India 


Chief Executive, ORSAC, Bhubaneswar 


Asian Institute of Rural Development, 
Philippines 
Asian Institute of Rural Development, 


Philippines 


Director, Social Forestry Project, 
Government of Orissa 


Soil Conservation Officer (Survey), 
Cuttack 
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APPENDIX II 


TWO-DAY WORKSHOP ON 
SLOPING AGRICULTURE LAND TECHNOLOGY (SALT) 
HELD AT XIM, BHUBANESWAR BETWEEN 16-17 APRIL,1991 


LIST OF PARTICIPANTS 


1. Mr. Ashis Kumar Swalsing World Vision of India, Plot No. 619, 
Unit-29, BJB Nagar, Bhubaneswar 


2. Mr. Ajit Kumar Jena Society for Developmental Action 
(SODA), Baripada, P.B. No. 16, 
Dist. Mayurbhanj 757 001 


3. Mr. Ajay Kumar Sahoo PALLISHREE At/P.O.-Ghasiput, 
Via - Banki, Dist. Cuttack 


4.  Mr.Krupasindhu Tarai NIP DIT, At - Narayani Road, 
P.O/Dist. Phulbani 762 112 


5. Mr.N. R. Daspatnaik VRO (INDIA), North Orissa, 
Chandikhole Chhack, P.O. Sunguda, 
Via - Dhanmandal, Dist. Cuttack 754 024 


6. Mr. Ajaya Kr. Satapathy GRAM VIKAS, AUP.O. Mohuda, 
Berhampur, Ganjam 760 002 


Tf; Mr. Hemanta Kumar Giri VIKAS NIKETAN, AUP.O. Dhenkikote, 
‘Via - Jhumpura, Dist. Keonjhar 758 029 


8. Mr. Michael Nayak CROSS, Khariapada, G.Udayagiri, 
Dist. Phulbani 762 100 


9. Mr. Dinabandhu Karmakar PRADAN, N.S. Road, Nadiha, 
Dist. Purulia, West Bengal 723 102 


10. Mr.Suresh Chandra Behera JAGARANA, At/P.O. Gudari, 
Dist. Koraput 765 026 
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11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 
23. 


24, 


25. 
26. 


27. 


Prof. T. Konhar 


Mr. Arun Goyal 


Mr. Ranjan Kumar Mohapatra 


Mr.Mathew Verghese 
Dr. S. N. Patro 

Dr. G. C. Sengupta 
Mr.M. Bhav Singh 

Mr. A. Singsit 

Mr. A. Jagannadha Raju 
Mr.N. K. Mishra 

Mr. Kundan Kumar 


Ms.Neera Mandiratha 


Fr. |. Ignatius 
Mr.D. P. Singh 


Mr. Sisir Pattnaik 


Mr. Pradeep Kujur 


Mr. Ashok Mohanty 


Kui Samaj Sewa Samiti, 
Qrs. No. 3RF-65, Agriculture Colony, 
Bhubaneswar 751 003 


Sewa Mandir, Udaipur, 
Rajasthan 313 001 


PRADAN, Near Church, Jai! Road, 
Keonjhar 758 001 


CPSW, 2130/4158, Vivekananda Marg, 
Bhubaneswar 751 002 


Associate Professor, QUAT, 
Bhubaneswar 751 003 


Tagore Society for Rural Development, 
101, Bapuji Nagar, Bhubaneswar 751 009 


TRIFED, A-104, Saheed Nagar, 
Bhubaneswar 751 007 


TRIFED, A-104, Saheed Nagar, 
Bhubaneswar 751 007 


KMDS, College Hostel Road, 
Parlakhemundi, Dist. Ganjam 761 200 


VARRAT, At - Boulakani, 
P.O. Baradanga, Mahakalpada, 
Dist. Cuttack 754 224 


SIDA, Bhubaneswar 
SIDA, Bhubaneswar 


UPAYA, Rajgangpur, 
Dist. Sundergarh 770 012 


AFPRO, 25/1A, Institutional Area, 
D-Block, Janakpuri, New Delhi 110 058 


CRTD, G.Udayagiri, Phulbani 762 100 


UPAYA, Rajgangpur, 
Dist. Sundergarh 770 012 


UNDP, Bhubaneswar 
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28. 


29. 


30. 


371. 


32. 


33. 


34. 
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